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Cast Iron Wheels and 50-Ton Cars. 








New York, June 8, 1901. 
To THE Eprror OF THE RAILROAD GAZETTE. 

1 have been for some time endeavoring to find an op- 
portunity to write something on the subject of cast-iron 
wheels under 50-ton cars. Yor your information 
I will add that thus far we have had no failures of the 
wheels under the 100,000 Ibs. capacity coal cars which 
have been in service now more than one year, with the 
cxeeption of two or three removals, due to wheels slid 
flat. I think you have eovered the subject very com- 
pletely. S. M. P. 

Chicago, Burlington & Quincy Railroad Co. | 
Chicago, May 28, 1901. | 
‘To THE Eprror oF THE RAILROAD GAZETTE. 

I still have faith in the cast iron chilled wheel, and 
if the chilled wheel cannot be used under 100,000 Ibs. 
capacity cars, it is so much the worse for the 100,000 
lbs. capacity cars. I believe in giving wheel makers 
a chance to strengthen wheels. It is true that track 
conditions limit the flange thickness, but there are other 
ways of strengthening wheels and possibly better ways 
than simply thickening the flange. Specifications too 
stiff in some particulars may increase failures in an- 
other, so we ought to be careful how we overdo speciti- 


cations, 


F, A. DELANO, Supt. Motive Power. 





The Baltimore & Ohio Railroad Co. 
Baltimore, June 5, 1901. } 


‘lo THE EDITOR OF THE RAILROAD GAZETTE. 

I thank you for the copy of your editorial on cast-iron 
wheels under 50-ton cars. So far as my personal ex- 
perience is concerned, I have not yet seen any indications 
that the wheels under these cars do not meet require- 
ments. I have had experience with 2,000 50-ton cars 
for the past two years. To pass an opinion on this mat- 
‘er would necessitate an investigation as to how the 
brakes are handled where excessive braking is required, 
also how the train is handled as to maximum speed. I 
have no doubt that the heating of the brake shoes has 
something to do with the development of seams. The 
shape of the pattern and the quality of iron used have 
also considerable to do with this question. In addition 
to this, the kind of truck is an important element. The 
difference of the strain on flanges between a truck which 
has no side motion and one under which side motion is 
permitted is an important element. I have not suffi- 
cient data to discuss the question with any authority, but 
iny opinion at present is that with good material in the 
wheels, good manufacture, proper restrictions in the 
landling of trains where excessive use of brakes is re- 
quired and properly designed trucks, the requirements of 

eryice under 50-ton cars will be fully met. 

J. N. Barr, Mechl. Supt. 
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Philadelphia & Reading Railway Co. | 
Reading, Pa., May 27, 1901. ) 
To THE EpiTrok OF THE RAILROAD GAZETTE. 

Referring to your editorial on “Cast Iron Wheels 
Under 50-Ton Cars,” I will state that I can conceive 
of no condition under which chilled wheels will not give 
satisfactory service under 100,000 Ib. cars. 

Thus far we have had no wheel failures under such 
cars, although up to the present we have had but lim- 
ited experience with such equipment, both as to num- 
ber of cars and period of time in service. From any 
information I may have gathered as to failures of 
chilled wheels in service above mentioned, I note that 
said failures are almost exclusively confined to worn 
and broken flanges, the broken flanges doubtless the re- 
sult of wear and frictional heat induced thereby. This 
is not an inherent defect of the wheel itself, but is a 
result of defective truck construction and design, and 
of such accessories thereto as may be properly classified 
as belonging to the truck. 

I doubt very much if the wheel flanges of trucks of 
100,000 Ib. cars under-load are ever tangent to, or par- 
allel with, the track on which they run, due to the fact 
that the enormous weight of 75,000 Ibs. on center plate 
(some of which may or may not be carried on the side 
bearings) creates a frictional resistance to tangency 
which the track only corrects to the extent that the 
rail changing the direction of movement of truck must 
remain in hard contact with flange of leading wheel 
running on the same, even after the truck has 
“straightened out,” and which condition continues un- 
til opposite curvature conditions cause the other rail 
to do the steering and then flange wear on opposite 
wheel sets in. 

As to how is best to overcome the trouble, I venture 
the opinion as follows: Make the truck wheel base 
not less than six feet (if car construction would per- 
mit, the wheel base should be preferably 144 times the 
gage of track), and provide the trucks with center 
plates of anti-friction design and of sufficient diameter 
to always carry the car body independent of the side 
bearings, which side bearings should never be in con- 
tact under load and would simply serve as safety stops 
to prevent extreme rolling. A truck worked out on 
these lines I believe will obviate all trouble with chilled 
wheels in heavy service. As to the poor quality or 
“cheap” wheels you speak of as the outcome of pur- 
chase conditions forced on the wheel makers by the 
railroads, it is true that such conditions have led to the 
manufacture of inferior wheels; but such wheels will 
fail as readily in 30,000-lb. service as in the heavier 
service of to-day. 


S. F. Prince, Jr., Supt. M. P. & R. E. 





New York Central & Hudson River R. R. Co. ¢ 
New York, May 28, 1901. ) 
To THE Epitor or THE RAILROAD GAZETTE. 

Referring to your editorial on wheels for 50-ton cars, 
which appears in the Railroad Gazette this week; the 
New York Central & Hudson River R. R. Company is 
operating some 100,000-lb. capacity cars over its lines. 
We have in constant service about 5,000 80,000-lb. ca- 
pacity cars of our own which are heavily loaded and are 
subjected to the severest service of any cars that we 
operate. I recently made special investigation as to the 
breakages of wheels under these cars and found prac- 
tically an entire absence of flange breakages, except in 
three instances of slightly chipped flanges caused by 
some obstruction in a frog during the winter. 

There is in vogue in the eastern part of the United 
States a practice on hilly roads of controlling trains 
when descending long grades by the application of the 
hand brake instead of the air brake. On roads where 
this practice is followed, the instructions are that 
the trainmen shall release the brakes on the cars on 
which they are set before the wheels become excessively 
heated, brakes being applied on other cars for a short 
time. The question arises whether the instructions are 
being lived up to, if not, there would be a-strong prob- 
ability of wheels being excessively heated to a point 
where they would be liable to fracture. Is it not likely 
that many of the cases of flange breakage in wheels 
on cars of 100,000 Ibs. capacity are caused by the prac- 
tice outlined above? I believe it is a fact that on 
mountain roads near the Pacific slope, trains are con- 
trolled almost exclusively by means of the air brakes. 
These brakes put the work of retarding the train upon 
all the wheels in the train, partly relieving the pressure 
on them occasionally, while the cylinders are being re- 
charged and avoiding the possibility of a continuous 
maximum application of the brakes on any one set of 
wheels to a point where the heating would be danger- 
ous. 

I have inquired of the representatives of several roads 
who are using 100,000-lb. capacity cars continuously, 
and they say that they have no excessive breakage of 
flanges. I have made similar inquiry of representatives 
of one or two other roads and find that their experience 
is entirely different. May it not be that the difference 
in experience is caused by a difference in practice, 
which can be obviated, and thereby eliminate the de- 
structive effects on the wheels? It goes without saying 
that heavy capacity cars should have heavy wheels, 
carefully designed, and made of a high grade of ma- 
terial. Ordinary prudence would seem to require 
greater care in the selection of material for cars that 
earry excessively heavy loads than for cars which carry 
light loads, especially when the dimensions of flanges 
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are restricted on both classes of wheels to the same 
limits. 

It seems to the writer too early to condemn the cast 
iron wheel for heavy car service. First, it would seem 
desirable to clearly develop the actual cause of the fail- 
ures; then consider if it is not possible to eliminate 
the cause of failure rather than to eliminate the cast 
iron wheel. 


A. M. Warrt, 8S. M. P. € R. 8 





Chicago, May 24, 1901. 
To THE EDITOR oF THE RAILROAD GAZETTE. 

The value of the iron or steel wheel is not to be 
measured by the opinion of any one but by results alone. 
The requirements of service under heavy cars are un- 
doubtedly very much more severe on the wheels than the 
lighter cars; but while a considerable increase is shown 
in the failures and breakages of wheels in this heavy 
service yet it does not follow because some makes of 
wheels have failed to meet these new conditions that all 
iron wheels have done so or that the iron wheel is not 
competent to fill all the requirements of this increased 
load. We have no hesitation in furnishing wheels for 
these extra heavy cars, provided we are allowed to use 
our judgment as to what constitutes the best method of 
manufacture for such wheels. We have furnished a 
vast number of wheels under heavy capacity cars dur- 
ing the past few years, and the railroads using them have 
had little or no trouble from their breakage or rapid 
wear. We believe that we have possibly anticipate 
some of the increased requirements of this class of ser- 
vice, and compensated for them in the manufacture, and 
that this accounts for our lack of failures as compared 
with other types and makes of wheels. 

Too much stress is laid upon what the wheel is made 
of, or what it is cast in, and too much attention is given 
to constructing a car wheel which will be capable of re- 
sisting a specific test which has been called for but which 
provides for only one of the many causes of failure in 
car wheels. We believe that every condition of service 
must be compensated for and where these compensations 
interfere with each other they should he approximately 
modified. In other words, if impossible to supply the 
maximum of resistance for one requirement of service 
without detriment to the resistance of another require- 
ment of service, then both should be modified and rail- 
road companies will have to regulate the quality and 
the weight of their car wheels largely to the weight 
which they have to carry, as that is the real and only 
test.. Fifty years ago approximately the same flange was 
required for a 10-ton car traveling 5,000 miles a year as 
is now provided for a 50-ton car making 15,000 miles 
per year; fifteen times the work with little or no change 
in the flanges, and little or no more increase possible 
now, on account of track conditions. The use of self- 
couplers has made it possible for the flange of some one 
wheel to be called upon for more resistance than could 
possibly be required under the old coupling system and 
generally makes flange work more severe. 

Of one thing there can be no question, the load which 
a car is capable of carrying is and will be regulated 
largely by the flanges, and herein comes the question of 
the possibility of a steel wheel being used in place of 
iron. Eliminating the almost prohibitive question of 
difference in price, the fact remains that the life of all 
steel wheels as demonstrated by service is even more 
largely in the flange than is that of the iron wheel, and 
should the steel wheels be increased in hardness to 
compensate for this extra work which the flanges will 
have to do, that will increase the tendency to broken 
steel flanges in as great if not a greater degree than 
chilled iron ones. The chilled iron flange now offers 
greater wearing resistance than any steel flange made, 
and yet the general complaint is that an iron wheel 
shows a greater tendency to flange wear under heavy 
ears. 

It is also a recognized fact that steel wheels under 
heavy loads are inclined to very rapid wear and that 
under bad brake practice, such as sliding wheels, they 
are even more apt to fail than iron ones. When the 
difference in the care and attention which has been given 
to steel wheels in passenger service is compared with 
that of the iron wheel under freight cars and on moun- 
tain roads, one can readily see that whatever the meas- 
ure of service has beer for steel wheels compared with 
iron in passenger service, they will not furnish any re- 
liable data as to what these steel wheels will do in a 
vastly different service and under much more severe re- 
quirements at least so far as mileage is concerned, and 
when with this is considered the possibility of increased 
accidents due to sharp flanges on steel wheels, it can 
be reasonably said that from any standpoint the steel 
wheel cannot be considered as yet to have any advantage 
ever a good iron car wheel properly constructed to meet 
special requirements of heavy freight service. We at 
least are perfectly willing to make such tests of service 
with our iron wheel so constructed as against any steel 
wheel mede. 

T. A. GRIFFIN, 
President Griffin Wheel Co. 





Buffalo, N. Y., May 27, 1901. 
To THE EpITor OF THE RAILROAD GAZETTE. 

Your editorial on cast-iron wheels under 50-ton cars 
deals with a matter of great importance to railroads and 
wheel makers. 

We have had considerable experience in the manufac- 
ture of wheels for 50-ton service, having made upwards 
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of 20,000, and have yet to hear of the first case of 
breakage. The greater number of these wheels have 
been in service between three and four years, and gen- 
eral renewals for all causes have not been out of the or- 
dinary. Since the introduction of the 50-ton car we 
have maintained the position that wheels for such ser- 
vice should be made of the best material and of proper 
weight and section, and when prices did not admit of 
such practice we have not supplied the wheels. 

So much might be said on the subject of the quality of 
chilled wheels now manufactured to sell at competitive 
prices, that it would not be possible to do that part of 
the subject justice, and besides it is likely that buyers 
of the lowest-priced wheels know quite well what can 
be expected from them. To make the best or even a 
good ordinary quality of chilled wheel is not possible 
without a selling price that admits of the use of good 
material and practice. Between the lowest price paid 
and the price at which a first-class wheel can be sold 
there is a margin of about one-half cent per pound. For 
this additional amount wheels made of good charcoal 
chilling iron can be obtained as against wheels made of 
non charcoal iron and manganese mixtures. 

lt is contended by some wheel makers and railroad offi- 
cials that charcoal chilling iron is not necessary for the 
production of good chilled wheels. The writer believes 
it is absolutely necessary. A cause of failure referred to 
in the editorial is cracks at the junction of tread and 
flange, causing pieces of the flange to break off. It is 
likely that this may be partially due to the use of man- 
ganese mixtures, for the reason that the adhesion of the 
crystals of chilled iron in such mixtures is very slight. 


The total lack of adhesion between crystals of ferro- ' 


manganese is well known and readily seen on the most 
superficial examination of the metal, and the same ten- 
dency exists in mixtures which are given chilling prop- 
erties by the use of ferro-manganese. 

There can be no doubt about the necessity for 
increased flange strength in wheels for 50-ton cars, and 
it must be obtained entirely from the quality of metal 
used. Flanges cannot be increased in thickness on ac- 
esunt of the fixed limits of space in frogs, crossings, 
switches, ete. The support for flanges cannot be in- 
creased to any extent, although it is possible to lower the 
tottom of wheel brackets slightly, considering the gen- 
eral section in use. 

The use of large axles necessitates coring wheel hubs 
to much larger sizes than ordinary. In ordinary practice 
variations in size of cores are provided for by lessening 
the section of ring cores forming the double plates. The 
very large center cores used, after allowing for proper 
thickness of metal and hubs, do not leave a proper sec- 
tion of double plates. To remedy this defect an entirely 
new outfit of ring core pans, patterns, etc., is necessary, 
and yet it is doubtful if it has been made as a rule. 

Taken altogether, the manufacture of wheels for 50- 
‘on ear service is not a matter to be undertaken with- 
out a full knowledge of what the very severe service 
needs and the use of ordinary qualitiés and weights of 
wheels is not likely to give satisfactory results. Not 
ouly is this a question for roads owning such equipment, 
but it is equally so for roads making repairs upon it. 
To put even a few wheels for repairs under such equip- 
ment is « matter of grave importance, for one or two 
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wheels can do damage enough if they are not of the 
quality and weight to stand the service. 

The question is receiving very careful consideration 
from a number of leading railroads and it is gratifying 
tv find some instances of action of exactly the kind 
outlmed in your editorial, viz., the buying. of wheels 
made of first-class material, which are paid for at prices 
that admit of the best practice. Such cases are not as 
frequent as we hope they will be, but a good beginning 
is being made. If the 50-ton car is to be used one of its 


first necessities is certainly wheels that will stand the - 


service. It may cost $25 to $30 more per car to obtain 
them instead of wheels that can be obtained at the low- 
est price.. There is absolutely no reason why chilled 
wheels of good quality should not be considered equal to 
the service because the cheapest quality will not 
answer. 

As to the use of steel wheels, perhaps the additional 
cost of equipping a car with the best chilled wheels 
would buy one steel wheel of proper quality, and multi- 
plying that sum by eight is not productive of totals that 
will lead to very large experiments of that kind. 

We have manufactured quite a large number of high- 
grade chilled wheels in recent years for passenger, loco- 
motive and other special service, and have succeeded in 


suggested which are composed almost entirely of rolled 
shapes. j 
In the past nine months the wooden car department of 
the Pressed Steel Car Company alone has built over 
6,000 cars with wooden bodies of ordinary design sup- 
ported by a steel underframe in place of wooden sills, 
The underframe illustrated in Fig. 1 has been used on 
a large number of P. & R. box and gondola cars built 
by the Pressed Steel Car Company. It consists of two 
center and two side sills, of pressed steel standard type, 
17 in. deep at center, extending continuously from end 
sill to end sill. Each section of this sill is of channel 
form. The flanges form an ample bearing surface to 
which wooden nailing strips can be bolted, and also afford 
abundant opportunity for riveted connection with top and 
bottom flanges of end sills and bolsters. The bolster is of 
a box girder section, the web of which consists of channel- 
shaped diaphragms, which are flanged on all sides to 
allow center sills to pass through and still furnish rivet- 
ing surface sufficient to connect the ends of these dia- 
phragms, and thus get the efficiency of a continuous 
bolster. The tension and compression members of this 
bolster consist of flat tie plates extending continuously 
the entire width of the car, passing above and below the 
center sills, thus holding the latter securely in place. 

















Fig. 1.—Pressed Steel Underframe for Philadelphia & Reading 80,000-lbs. Capacity Box Car. 


obtaining results of strength and resistance far beyond 
our expectations. We see no reason why progress in the 
sume line cannot be continued to fully as great an ex- 
tent in the future. If it is possible to make chilled 
wheels that will stand five hours’ continuous tests under 
Master Car Builders’ specifications without showing the 
slightest sign of failure, it can hardly be said that there 
is a falling off in progress in this line of manufacture in 
recent years. 
P. H. GRIFFIN, 
President New York Car Wheel Works. 





Steel in Car Building. 
BY JOHN M. HANSEN, Chief Engineer Pressed Steel Car 
Company. 

The subject of steel underframes to replace ordinary 
types of wooden car equipment has received much at- 
tention in the past year. As a result a large number of 
cars have been equipped with underframes of various 


types. Practically all of these have been made of pressed 
steel, although several designs of underframes have been 
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The end sills of the car constitute girders which assist in 
distributing a part of the force due to end shocks from 
center sills to side sills. The connection between the 
end sills and side sills is strengthened against distortion 
by a gusset plate, to which a diagonal brace is attached. 
The other end of this brace is attached to center sills at 
bolster. The intermediate stringers, or nailing strips, are 
supported at short intervals by cross braces, which are 
riveted to side and center sills. These braces also serve 
to keep the frame square, and in case of a local load 
directly above the center sills these braces convey part of 
the load to the side sills, where it can be more readily 
cared for. This frame, with attachments for wooden 
upper structure, is shown in Fig. 3. 

The advantages of the steel underframe are greater 
than was at first foreseen. 'The strength of the car is, 
of necessity, made ample for 80,000 and 100,000-lb. loads, 
as it is scarcely possible to obtain sections of steel which 
are light enough to make 50,000 and 60,000-lb. cars 
economically. By the use of a steel underframe it is 
possible and practical to build an 80,000-lb. furniture 
car (or a car for any other bulky commodity) with truck 
centers 50 ft. apart, if so desired. With a wooden under- 
frame it would be literally impossible to place sills close 
enough together and make trussing deep enough to ac- 
commodate such a span. There is not room enough be- 
tween top of rail and top of floor in the ordinary design of 
wooden cars to truss the sills sufficiently to carry the 
load which an 80,000-Ib. car is expected to carry, across 
a span of 50 ft., unless an excessive number of sills and 
truss rods are used, which would make the weight of the 
car so great that it would be an impracticable construc- 
tion. By the use of steel sills, such as are manufactured 
by the Pressed Stee] Car Company, it is possible to get 
a girder which is practically of uniform strength at all 
sections. The weakest point of the wooden sill is, under 
ordinary circumstances, at the center of the car. The 
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Fig. 3.—Pressed Steel Underframe for 80,000 lbs. Capacity Box Car with Wooden Upperstructure—Philadelphia & Reading. 





























JuNE 14, 1901. 





truss rods, which, in a new car with wooden sills, sup- 
port the greater part of the vertical load, soon lose their 
initial tension, and allow the sills themselves to carry 
the greater portion of the load. It is at this time that 
the weakness in the sills develops. With a pressed steel 
sill, such as that described above, it is possible to make 
the sill stronger at the center than at any other point. 
This, it is claimed, cannot be done with wooden sills. The 
portions of the center sills between the bolsters are called 
upon to stand compression due to blows sustained by the 
draft rigging. In this case, also, the weakest point of 
the wooden sill is at the center of the car. The 
tie rods, which help to strengthen the car against a ver- 
tical load, only serve to exaggerate this weakness. The 
humping-up and breaking at the center, which frequently 
causes the destruction of a long flat car when it sustains 
heavy end shocks, is prevented by the use of a steel frame. 

Inability to resist end shocks is one of the most fatal 
weaknesses of present car construction. The under- 
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A nailing strip, to which the lining is secured, is bolted 
on the inside of each post. The side and end girths are 
of U-shaped section, and form a continuous steel band 
encircling the entire car, with the exception of the door 
openings. A nailing strip is also placed inside these 
girths, and others are placed along the side plate and 
side sills, forming a nailing surface for car siding. The 
side plate consists of a channel section running from 
end to end of the car. The end plates are angle sections, 
and are riveted at their ends to the side plates. The side 
plates are further connected by carlines of U-shaped 
section. ‘The carlines have curves pressed in them into 
which the purlines are fitted and bolted. 

The practical advantages to be derived from this steel 
upper frame are probably as great as, if not greater than, 
those derived from the steel underframe. The wooden box 
car has long since reached its limit as regards capacity 
and durability. The metal frame which is now being 
introduced, opens the way for increasing the capacity 

















Fig. 2—Complete Pressed Steel Frame for 80,000-lbs. Capacity Box Car. 


frame described above, affords abundant opportunity for 
exceptional strength in this direction. The diagonal 
braces, which are shown in this design of underframe, 
form the tension members of a truss by which compres- 
sion of the draft sills is partially communicated to the 
side sills. These same diagonal braces act as compres- 
sion pieces to convey the shocks sustained from pushing 
on the corner of the car where the push-pole is applied, 
to the center of the car, where they are readily absorbed 
by the bolsters and center sills. In a box car a common 
casualty is for the end post to be broken out at the 
bottom. In Figs. 1 and 3 an angle is shown riveted to 
the top flange and the bottoms of the end posts and braces 
are secured behind this angle. The end posts and ends 
of the car cannot, therefore, break away from their con- 
nection at the bottom without tearing off or bending 
this angle. The strength of the end of the car is thus 
limited only by the strength of the opponent timbers, and 
not by the strength of the various joints. 

Since the adoption of the steel underframe has proven 
of such great value, another move in the same direction 
has been suggested, and is being adopted with equal 
rapidity for box car service. In addition to a steel un- 
derframe, cars are now being designed with steel posts, 
braces, side plates, end plates, carlines, etc., thus making 
the frame of a box car a complete riveted structure. Fig. 
2 illustrates a complete steel frame as built by the Pressed 
Steel Car Co., and Fig. 4 shows in detail the construction 
of a car having such a frame. The posts and braces are 
U-shaped. 


2 


and life, and reducing the cost of maintenance of box 
cars. The 100,000 lbs. capacity box car will form a con- 
siderable part of the cars manufactured in the near 
future. It is needless to argue the economy of a 100,- 
000-Ibs. car by comparing its cost and paying load with 
the cost and paying load of a 60,000-lbs. car, as this 
was discussed exhaustively before the use of 100,000 Ibs. 
hopper and gondola cars became so common. The su- 
periority of a steel structure as compared with a wooden 
structure to withstand the elements has been discussed 
and acknowledged in many other branches of engineering 
than car designing, and it is, therefore, unnecessary to 
advance any arguments along this line. Suffice it to say 
that wooden bridges on railroads all over the country 
have been replaced by steel bridges, and wooden buildings 
by steel buildings. These facts make it reasonable to 
assume that it is only a question of time until wooden 
cars will all have been replaced by steel cars. A virtue 
which is seldom advanced for a steel frame lies in the 
fact that fire has no effect upon it. This was clearly il- 
lustrated in a recent fire Which involved a car with a 
metal frame. The fire entirely destroyed all woodwork 
on the car, but left the frame in good condition, thus 
averting 30 per cent. of the loss which a wooden car 
would have sustained, 

Whereas it is undoubtedly a fallacy to design cars 
to withstand wrecks or unfair usage, yet the fact that 
steel cars and steel underframes do withstand wrecks 
which result in total destruction of wooden cars is cer- 
tainly a point in their favor. The question has always 
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been, “Where does fair usage end and unfair usage 
begin?” The use of steel frames has been of great value 


to railroad companies in that it has widened the limits 
of what is considered fair usage, and narrowed down the 
amount of usage which can be termed unfair. Without 
any visible signs of extraordinary usage a steel frame 
has frequently been known to stand what has in the 
past been considered unfair usage, inasmuch as it re- 
sulted in demolishing wooden cars: 

With the steel frame illustrated in Fig. 2 the entire 
side of the car becomes a steel truss, the necessity for the 
heavy side sills used in the steel underframe immediately 
disappears, and even then the side of the car is still at 
least 50 per cent. stronger than the vertical load can 
possibly require. The reason for this is, that in addi- 
tion to supporting this vertical load the posts and braces 
must also resist the centrifugal force, or bulging effect, 
which results from rounding curves at high speed with a 
loaded car. 

To give a general idea of the efficiency of the steel post, 
or brace to stand compression, or to show the ability of a 
steel upper frame to support a vertical load, the follow- 
ing comparison is made: 

The prevailing practice in wooden car construction is 
to secure a post merely by putting it in a malleable iron 
shoe, which means nothing more than a hinge or pin 
connection. The method of securing steel posts is to 
rivet them to the side plate or side sill, thus making it 
fixed or rigid at both ends, which gives the steel post a 
great advantage over the wooden post. However, over- 
looking this advantage, and comparing the U-shaped steel 
post shown in Fig. 2, made of 14-in. plate, with a solid 
oak post of the same over-all dimensions, it is found 
that the wooden post is capable of standing only 30 per 
cent. of the load that a steel post of equal length can 
carry with safety. In the computation, the result of 
which is given above, a wooden post is assumed as capa- 
ble of standing a maximum fiber strain of 1,000 Ibs. 
per sq. in., while a stee] post is assumed as capable of 
standing 12,000 lbs. per sq. in. These assumptions are 
certainly fair, or possibly favor the wooden post. 

To show the advantages of a steel post vs. a wooden 
post, to resist bulging or bending, calculations have b2en 
made which clearly demonstrate that a.steel post, acting 
as a beam, can resist three times the force that would 
break a wooden post of the same over-all dimensions and 
of 44-in. thickness. The steel underframes and upper- 
frames here considered are both steps in the direction of 
a box car the outside covering of which will be entirely 
of steel. Considerable interest attends the developments 
in freight car equipment which will take place within 
the next year and the 100,000 Ibs. capacity steel box 
car will probably play an important part. 


The Chemistry and Manufacture of Steel Axles. 


BY C. E. MIDDLETON. 

A few years ago the railroad engineer was trying to de- 
cide whether he would use iron or steel axles. To-day 
he is undecided as to what quality of steel will give him 
the best results. Most of the axle specifications of to-day 
call for steel made by the open-hearth process. To meet 
this clause the axles must be made of basic open-hearth 
steel, as the question of price will keep any manufacturer 
from using an acid steel with phosphorus under 0.07 
per cent. Bessemer steel will not be used under specifi- 
cations that do not mention the process of manufacture, 
for the same reason. 

In considering the chemical composition of steel for 
axles, the amount of carbon has probably received the 
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most attention. Many of the railroads demand a high 
carbon steel, and to-day the axle makers are using steel 
that a few years ago would have been considered entirely 
too high in carbon. The M. C, B. specifications for car 
axles limit the axle makers to the use of steel ranging 
from 0.35 to 0.50 per cent. of carbon, while the specifica- 
tions proposed by the American Section of the Interna- 
tional Association for Testing Materials leave the carbon 
contents to the maker, 

While the range of percentage of carbon allowed 
by the Master Car Builders’ specifications is large 
enough to satisfy the manufacturer, it would prob- 
ably be better to allow him to decide upon the 
percentage of carbon he wants to use to meet the re- 
quired tests. The fact that the axles must stand the 
specified drop tests makes’ it necessary to use a quality of 
steel that will be hard enough to meet the requirements. 
The fear of disastrous results under the drop and the 
trouble to be met with in working the steel will cause 
the manufacturer to refrain from using a steel that is 
too high in carbon. 

Some engineers favor the high carbon, and several are 
advising a percentage above 0.50. The reason given in 
most cases for desiring a higher carbon is that the axle 
will be stiffer. Very little can be said in favor of higher 
carbon, and when the results of a thousand or more tests 
made on axles manufactured under the M. C. B., or sim- 
ilar specifications show that very few axles have been re- 
jected because they were too soft to withstand the test, 
the evidence is rather conclusive that the carbon is high 
enough to meet the requirements, The percentage’ of 
carbon in the axles tested, as shown by the heat analyses, 
varies from 0.30 to 0.50 per cent. and will average 0.39 
per cent. In a few cases axles containing a much lower 
percentage of carbon, as shown by the drillings taken from 
the axles, have passed the test. The few failures of axles 
while being treated show that the carbon is high enough 
to give good results. In testing, one axle represents at 
least 25 or 30 axles and the percentage of failures during 
service due to softness is not large enough to signify that 
the carbon is too low. If the impact test as required by 
the specifications of to-day has any value there can be 
very little argument in favor of using higher carbon steel. 
Nxperience shows that steel with carbon ranging from 
0.30 to 0.40 per cent. and with normal percentage of 
manganese, phosphorous, sulphur and silicon will give 
satisfactory results. 

In many cases a failure, said to be due to detail frac- 
ture, is blamed upon the softness of the material. If 
such failures could always be properly investigated the 
cause of fracture would often be found to be due to some 
defect in the structure of the steel rather than to its 
softness. With an increased carbon the chances of failure 
will be greater. Wide changes of atmospheric tempera- 
ture are severe upon axles and must be taken into 
account. Excessive and sudden shocks and the practice 
of cooling hot journals with water will show their effects 
more readily upon the high- carbon steel. 

Where the percentage of carbon is high in a heat of 
steel the segregation is greater and more care must be 
taken to insure a uniform lot of blooms. In ordinary 
rolling mill practice the evils of segregation cannot always 
be avoided and the proper amount of discard is not always 
made. In some heats of steel 15 to 20 per cent. discard 
will remove all danger from segregation: in others more 
discard will be necessary and the presence of pipes, blow 
holes, ete., may cause the manufacturer to throw aside 
the entire heat. With an increased carbon the bad effects 
of phosphorous and silicon will become more noticeable, 
but when the fact is taken into consideration that most 
axles of to-day are made of basic steel there is not much 
to be feared in this direction. The percentage of man- 
ganese, phosphorous, sulphur and silicon is always low 
enough to be unharmful, unless segregated. Every con- 
sumer should reserve the right to make a check analysis 
on drillings taken from the finished axles, in order to be 
protected against segregation. 

The soundness and uniformity of a heat of steel is of 
as much importance as the chemical composition, Axles 
made from a heat of steel that is sound and reliable 
though a little too soft or hard cannot be as dangerous 
as if made from steel which has been improperly treated 
in an open-hearth furnace, blooming mill-or axle shop. 
The chemical analysis and tests will not always reveal 
such mistakes and the manufacturer must be depended 
upon to furnish a good quality of steel. That he does 
so, is shown by experience, as every step in the manu- 
facture is left to him until the axles are ready to be 
tested. 

Care must be taken in working the steel that is now 
used in axle making as it is an easy matter to overheat 
and so injure it that an inspector will not discover what 
has happened. The reverse may happen and the steel 
will go to the hammer man just a little too cold to be 
worked properly. The axle maker is depended upon to 
guard against such occurrences. Careless work in forging, 
which does much to injure the steel, is avoided to a large 
extent by the honesty of the hammer man and the fact 
that he will not be paid for work that is not satisfactory. 

The improvements made in the methods of manufac- 
turing axles to-day, have greatly reduced sources of 
trouble. The practice of heating first one and then the 
other and forging has been dropped in some places and 
the blooms are heated in a continuous furnace. The 
blooms are charged on one side and slowly pushed through 
to the opposite side of the furnace. By this method the 
steel is heated evenly throughout. The bloom leaves the 


furnace on a conveyor and passes through a set of rolls 


which reduces it from a bloom to a round about 1 i=. 


larger in diameter than the finished size of the wheel seat. 
This round is then taken to the hammer and the axle is 
forged at the one heat and laid aside to slowly cool. This 
method of heating eliminates the danger of having an 
axle that had one-half forged at one heat and the other 
half at another. To do the required forging while the 
axle is at the proper heat it is necessary to have hammers 
that are heavy and fast enough to give best results. 

A few years ago it was deemed advisable to anneal 
axles, but of late, axles go into service as they leave the 
cooling table and give very good results. The methods of 
annealing at some plants were probably more harmful 
that good. 

Axles with smooth forged finish should leave the ham- 
mer with dimensions as near the required sizes as pos- 
sible and be free from injurious: seams, hammer marks 
and surface defects. Rough turning when required 
should be carefully done as sharp tool marks will 
fix a line of fracture as is sometimes shown during the 
drop test. It would be better to use axles with smooth 
forged finish, as the rough turning removes much of the 
steel that has been benefited by the work done in forging. 

The question of finish is one that the railroad engineer 
can probably settle to suit himself as the manufacturer is 
prepared to give him what he wants. In many cases rough 
turning will remove surface defects that would cause an 
inspector to reject an axle if it were to be smooth forged. 


New 50-Ton Steel Gondola Cars. 


In our issue of Jan. 18 last we published the drawings 
of a 50-ton low-side gondola car for carrying rails, 
structural shapes, pig iron, etc., and a 50-ton drop-bot- 
tom gondola car. These cars were designed by Mr. L. 
M. Slack and built by the Cambria Steel Company. The 
accompanying engravings from photographs 
finished cars. 

The low-side gondola is a sample car, and when pho- 
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angles riveted to the top, bottom and ends. In this 
way the web plates are connected to the sides and center 
sills, the floor and upper cover plate, and to a bottom 
cover plate. The draft gear consists of follower plates 
and three coil springs side by side, the outer coils being 
in line with the webs of the center sills. The follower 
stops are formed by riveting reinforcing strips alongsile 
the openings in the sills, the followers bearing directly 
against these plates and the web of the sills. The fol- 
lower plates are steel castings. 

The low-side gondola is similar in construction, and 
has the same length and width as the high-side car. The 
center sills are 15-in. channels, the body bolster con- 
struction is the same as described before, and the cross- 
intermediate channels in this car are joined by angles 
to the web of the side girders. 

Diamond frame trucks are used with bolsters built up 
of structural shapes. The upper arch bar is 1% x 5 in., 
the lower arch bar is 114 x 5 in. and the tie bar is % x 5 
in. The dimensions of the detail parts of these cars were 
given in connection with our description of Jan. 18. 


Locomotives for the Great Northern Railway. 


The Great Northern has ordered 80 locomotives from 
the Rogers Locomotive Works, to burn bituminous coal, 
10 passenger and 20 freight. The passenger engines (A) 
are of the ten-wheel type, and the freight engines are all 
consolidations. Ten freight engines (B) have single ex- 
pansion cylinders and narrow fire-boxes; five (C) have 
single expansion cylinders and wide fire-boxes, and five 












































tographed was loaded with 138,000 Ibs. of steel billets. 
Its light weight is 30,000 Ibs. 
shown is one of the 500 cars building for the Philadel- 
phia & Reading. The light weight of this car is 33,300 
lbs. 

The most interesting feature of these designs is the 
omission of the side sills and the use of the plate girder 
construction instead of sills. 
only confine the load but carry their due proportion of 
it. The center sills, two 15-in., 33-lb. channels, form a 
stiff back bone. Common commercial rolled shapes are 
used throughout with a view to facilitating repairs. 

In the low-side gondola, it is necessary to extend the 
sides a short distance below the floor so as to get the re- 
quired strength, but in the P. & R. car the omission of 
the side sills entirely removes an obstruction to seeing 
beneath the car. As shown by the engraving, an in- 
spector alongside this car can easily examine the brake 
gear, bolsters, trucks and other parts which are often 
difficult to see. 

The P. & R. gondola is 34 ft. long by 9 ft. 2 in. wide 
inside, and the sides are 42 in. high. 
can either be made continuous throughout the car or 
spliced at the middle, these plates forming the web of 
the side girder. The upper girder flange is an angle, and 





freight engines (D) are two-cylinder compounds with 
narrow boxes. 
The principal dimensions are as follows : 
show the A. B. c. Dp: 
NO area kosineauaieae 10-wheel Consol. Consol. Consol. 
Cylinders, diameter, in. 19 20 20 22&33 
Cylinders, stroke... .in. 28 32 32 32 
100,000-lbs. Capacity High-Side Steel Car—Philadelphia & Reading. 
Driving wheel base, 
ft.andin. 186 16 0 16 0 16 0 
The drop-bottom gondola Total wheel pase, en- 
Zine: ..0.. <b. ang. in, 2420 243 24 3 243 
Total wheel base, en- S 
gine and tender, ft.in. 58 0 58 0 58 0 58 0 
Weight on drivers, Ibs.130,000 172,000 172,000 174,000 
Weight on truck...Ibs. 30,000 20,000 000 21,000 
Weight, total ......1bs.160,000 192,000 192,000 195,000 
Boiler, type ..... .....-Straight Straight — oe 
° 0 to 0 op 
In these cars the sides not Bojer pressure ....1bs. hh 310 210 210 
Fire-box, type... ..-Belpaire Belpaire Belpaire Belpaire 
Fire-box, length..... in. 12 23 118-128 
Fire-box, width..... in. 41% 41% 72 41% 
Heating surface, tubes, ie 
sq. f 2,082 2,500 2,500 2,500 
Heating surface, fire- Pore 
DOS! 62s es aq: ft. “WZ 212 200 212 
Heating ‘surface, total, pie 
sq. ft. 2,254 2712 2,700 2.712 
Grate area,...... sq. ft. 32 35.3 59 35.4 
GTRCE. TIPO. oes veins Cast iron Cast iron Cast iron Cast iron 
rocking rocking rocking rocking 
Flues, material........ Iron Iron Iron Iron 
Flues, number ........ 280 340 340 340 
Flues, diameter ....in. 2 2 2 2 
Flues, length,....ft. in. 1438 14 8 148 14 8 
Driving wheels, mate- ; 
WAM ee sicuate Store tues <ieisigs vas Cast Cast Cast Cast 
steel steel steel steel 
2 f Driving wheels, diam- aes 
The side plates LER nee eee in. 73 55 5D os) 
Driving axle journals, . 
in; xoinso-x 1p: “Sete ee 98x 1 
Driving wheels, diam- 2 
PROP scan nas semen in. 36 33 33 33 
Truck wheels, diameter, a 
in. x in. 6.212 ..6x 22 6x 12 6x 12 


the lower flange a base angle riveted to the side and 
floor plates. The stiffeners are vertical angles, which 
extend below the floor and are riveted to the ends of the 
intermediate cross channels. Four drop doors are pro- 
vided in the floor. The body bolster consists of vertical 
web plates between the center sills and sides with flange 


All engines have brick arches in the fire-boxes sup- 
ported on water tubes, hopper bottom ash pans, Richard- 
son balanced slide valves, Krupp tires and New York 
air-brakes. The tenders are alike for all. These have 
four-wheel trucks and underframes made of 12-in. steel 
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The capacity for water is 6,000 gallons and 
The trucks are of the diamond frame 
The journals are 5144 x 10 in. 


channels. 
for coal, 11 tons. 
type, with 36-in. wheels. 


Intercolonial Locomotives With Cleveland Cylinders. 





In the Railroad Gazette of Aug. 5, 1898, was a de- 
scription of the Cleveland locomotive cylinder as ap- 
plied to a 16 x 24-in. passenger locomotive of the Inter- 
colonial Railway of Canada. At the same time a pro- 
posed modification of this cylinder-was shown, the dif- 
ferences being mainly in the arrangement and length of 
steam and exhaust ports and in the style of valve used. The 


modification as then shown is essentially the design that 
is now being used under the patents of Messrs. William 
F. and Eugene W. Cleveland, with whom Mr. A. M. 
Peterson, of Colborne, Ont., is interested in placing this 
type of cylinder on locomotives. The Intercolonial re- 
cently ordered from the Dickson Locomotive Works 
seven 10-wheel and five consolidation engines to have 
these cylinders, and there were previously on the Inter- 
colonial one 8-wheel passenger engine and one consolida- 
tion. Of the Dickson order one passenger engine and 
one consolidation engine were completed several weeks 
ago, and were worked for a while on the D., L. & W. 
Railroad out of Scranton, Pa., where they did satisfac- 
tory work. These engines, it is intended, shall be ex- 


hibited at the Pan-American Exposition, and the order 
will be finished during the summer. 

The Dickson passenger engine which is here illustrated 
has cylinders 20 in. in diameter with 26-in. stroke, and 
the driving wheels are 72 in. outside diameter over tires. 
The weight on driving wheels is 124,000 lbs., the weight 
on truck wheels 46,000 lbs., making the total weight in 
working order 170,000 Ibs., and the tender loaded weighs 
about 92,000 lbs. The boiler is of the extended wagon 
top type, carrying 200 Ibs. working steam pressure, and 
has a fire-box 108 in. long, 41 in. wide, 71% in. deep 
at front and 68% in. deep at back. The heating surface 
in the fire-box is 177 sq. ft.; and in the tubes 2,023 sq. ft., 
making a total of 2,200 sq. ft. of heating surface for a 
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General and Detail Illustrations—Cleveland Ten-Wheel Locomotive for the Intercolonial Railway. 
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grate area of 30.75 sq. ft., the fuel being bituminous coal. 
There are 276 2-in. tubes 14 ft. long over tube sheets. 
The frames are wrought iron, and the driving wheel 
centers sre steeled cast iron. Piston valves with inter- 
nal admission are used, the length of the valve being 
such as to make the admission ports short and direct, 
thus reducing thé cylinder clearance to a minimum. The 
rocker arm and other parts of the valve gear are some- 
what out of the ordinary, both arms of the rocker being 
inside of the frames and the rocker shaft extending 
through a bushing set in the frame. The rocker shaft 
is retained in the frame by a nut set on its outer end, 
and the motion is received from the link through a short 
transmission bar, the link radius being 60 in. 

The above mentioned features and all other points of 
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Rocker-Arm and Bushing—Intercolonial Locomotive. 





especial interest are illustrated herewith, and the half- 
tone illustration from a photograph of Engine No. 233 
shows the general effect of this design. The cylinder 
and valve action, with the exhaust nozzle arrangement, 
are the distinctive features of the design, and in view of 
the importance of this order now being filled for the 
Intercolonial it may be timely to review principles in- 
volved in the cylinder action, thus supplementing what 
we have already published in regard to it. It is clear 
that the central idea is to provide means for expanding 
the steam throughout a greater proportion of the stroke 
than is ordinarily possible and to insure prompt exhaust, 
reduction of back pressure, and control of compression. 
From the drawings of the cylinder it is evident that 
twice the ordinary length of cylinder is used in addition 
to the space required at half length, where the main 
cylinder exhaust at long cut-offs is made through ports 
% in. wide and completely encircling the cylinder. Be- 
tween the two heads of the double piston 
with which each cylinder is fitted there is 
thus an exhaust cavity, or chamber which 
fills that duty, in the double piston, al- 





exhausts from the valve chambers. The four openings 
are merged into the final opening at the exhaust nozzle 
tip, as shown in the vertical sections and in the cross 
sections E F and C D. The final draft action is sim- 
ilar to that of a vortex nozzle. It is stated by the in- 
ventors of this cylinder that the exhaust pressure is not 
only reduced as low as atmospheric pressure, but that 
for a part of the stroke a partial vacuum is formed in 
the exhausting end of the cylinder. 

It is to be regretted that no indicator cards from these 
engines are at hand, but we are informed that a thor- 
ough efficiency test will soon be made, and that indi- 
cator cards will then be taken. It is maintained that 
the diversion of the main volume of the exhaust from 
the live steam passages reduces the amount of cylinder 
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condensation; also that there is extremely little dripping 
of condensation from the cylinders, presumably because 
the sudden and complete release of pressure in the cylin- 
ders at the end of the stroke causes a certain measure 
of re-evaporation at atmospheric pressure. That the net 
cylinder power of these engines, for a given initial vol- 
ume of steam, is greater than the power obtainable from 
ordinary cylinder and valve arrangement cannot be 
doubted. It is likewise certain that the draft ar- 
rangements of the front end must be adapted to the 
different character of exhaust that is obtained. From 
investigations we have made with an exhaust of some- 
what similar nature, but obtained by entirely different 
means, it is safe to say that the draft problem with 
this cylinder arrangement offers no great difficulty in 
satisfactory adjustment. The matter is said to have 
been very easily arranged in the Intercolonial locomo- 
Pings rough turned 1013/4 dia. and rough bored to 12/3" 
poy f and cutout 14" see x.and compressed b 
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ways in communication with the atmos- 
phere. 

The piston valves have 14%-in. steam 
lap inside and %-in. exhaust lap out- 
side, the greatest travel being 7 in., and 
the valve being set 1% in. blind in full 
gear. It is evident from these propor- 
tions and the manner of setting the 
valves that the exhaust is purposely 
much delayed over that of ordinary ex- 
haust action, and that the unusually long 
travel will compensate in ,the desired 
measure in the matter of port opening. 
The valve movement is so timed that the 
piston travels the full length of the 
stroke, and opens the central exhaust 
port in the cylinder before exhaust oc- 
curs through the piston valve passages, 
at long cut-offs. The exhaust from the central cyl- 
inder ports passes up through the center of the 
annular exhaust nozzle, which is shown among the il- 
lustrations, and the portion of the exhaust that passes 
the outer edge of the.piston valve, in secondary action 
in long cut-offs, escapes through the annulus or outer 
ring of the exhaust nozzle tip. ‘There is no complete 
tabulation of this valve movement available at this time, 
but we learn from the builders that at 5-in. cut-off the 
lead opening of the piston valve is 7-32 in. with a port 
opening of 9-32 in. It is evident that while the valve 
may be so set as to insure the opening of the cylinder ex- 
haust first, and thus make the exhaust past the lip of 
the valve secondary at long cut-off, yet in the hooking 
back of the engine to short cut-offs there must come a 
point where this order wili be reversed and the exhaust 
of the valve will be first and the exhaust through the 
central cylinder port will become the secondary action. 
Of this feature it is said that with the 5-in. cut-off it has 
been found that the exhaust action of the piston valve 
begins when the engine piston is about 3% in. away 
from the opening of the central cylinder exhaust port. 
It is evident therefore that the reversing of the order 
of the exhaust action occurs somewhere in the neigh- 
borhood of 6-in. cut-off. 4 

Among the several views of the exhaust nozzle that 
are given it may be seen that there are four distinct 
exhaust openings at the base of the nozzle. Two of 
these openings discharge the exhausts from the ports at 
the middle of the cylinder, and two of them are for the 
































Valve of Intercolonial Locomotive. 


tives, and we are informed that they are steaming as 
well as could be desired. 

The passenger locomotive here illustrated was run at 
70 miles an hour in recent road tests. A spectator who 
was on the engine during one such trial says the cylin- 
der action was good and apparently free, and in that 
respect the speed could have been increased indefinitely, 
judging by outward indications. 

Improvement of locomotives in regard to exhaust, 
compression, cylinder clearance and cylinder condensa- 
tion is a subject that always holds interest, and the re- 
sults of efficiency tests of these locomotives will give 
welcome information. The prime question would seem 
to be whether the economy of power that is claimed will 
be found to justify the use and maintenance of the ad- 
ditional cylinder length, and on this point it would be 
idle to speculate in advance of the tests. 

The general specifications are given herewith: 


General Specifications, 





Description. 
NO ceccanavucuee aa Kendawactemoees .-Ten-wheel passenger 
Name ‘of builder Nekala acewe Gee no Dickson Locomotive Works 
Walle Gf OfGrating BORG Se «6 6.cccccccusecsesccaue Intercolonial 
CEO Se Ae rr rrr Cee r rere reer 4 ft. 8% in. 
Simple or compound Pdiacotnpensetcadgadat sndewavedae Simple 
ee OF TUGE 1G TO WHO s 5 cstesccisdsaecesce Bituminous coal 
Weight on drivers ..... ‘eae ,000 Ibs. 
Weight on truck wheels. -46,000 Ibs. 
WHEE TRB i nacecccccercaceotsamacctncrecuneus 170; 000 Ibs. 
Wermns, tender Ade io i6 oie cco. ccdecivecccnsccacwed 92,000 Ibs. 
General Dimensions. 
Wheel base, total, of engine......... thacence . 26 ft. 2 in. 
WERGGE, WAMO. Geeta os 9c ce tecsddccckhewasiceucs 13 ft. 1 in. 
Height, center of Salles SOONG FO ec skews nardes 110 9-16 in. 


Height of stack above rails........... LEAS O° 








Heating: euriace, RLG-BOK. <.c cece ce cccdscswceses + 177 sq. ft. 
Heating surface, tubes .......cccccccccccccseses 2,023 sq ft. 
PIGRUIEE: .BUTINCE. LOTR 6 4.0.5.6 < csnicie ce oc.c8ccideiciiem 2,200 sq. ft. 
GURNEE SNOUE ce eres canidcucadadsadvcucudevesadedns 30.75 sq. ft. 
"Wheels and Journals 
SINOCURE: OMNES 5 6k. ccecce cc cgancceeceundtinunssasesawndne Six 
BOURVCTE, GIMMGIOT ocdc ce cceceecicceccseedencesnnccess 72 in. 
Drivers, material of centers.............6.. Steeled cast iron 
PE Cs IN a osne cee ccns conescceegeccncceene 33 in. 
SOMEEGIN, GUECIIS GRU, BING s. cc ce ckccccccioces 8% in. x 12 in. 
Journals, truck Axle, SIZC.......2ccccccscccess 5% in. x 12 in. 
Main crank pin, Coffin steel............c00- 6% in. x 6% in. 
Main side rod bearing..............e. 6% in. diam. x 5% in. 
Cylinders. 
Cries, GROG Sc wiiccccccccndcssenccccedesecdeaus 20 in. 
PISEGM, GEORG ccccccdececederetccsqeces cavccvesnaaeees 26 in. 
eee LUO CON oi de cece dceciddvdecueceszaanndnna in. 
Kind of piston rod packing. .......csccsccccece United States 
Main rod, length center to center...........0eeeeenee 20 in. 
Be es) Peeper er mre re rr rer err rt 1% in. 
Valves. 

WING ddccaseurecueanedend cedwadens Piston; inside a 
Valves, greatest travel iia Aidit kk ae ee ake aa on we kaha «eee in. 
Valves, MONEE TOs i vectcdaattuivedsacscequuceredeuees 1% in. 
Valves, ME Dia a awadhc kde eccneeecadedeawsquunusa 4 in. 
Valves, lead) Ot SUll SeGe:.. c-cd nccscccctaaccens Blind % in. 

Boiler. 

WNDG@s pia tadsdandeadtdsnandcaducseace «see xtended w agon-top 
Wormina Rtchnt PEOGNGRGs 6. o6eciccecsiecssccscecuceuem 0 Ibs. 
Thickness of steel in barrel hiaibh wa aaa 5g in. and 9-16 In, 
Diameter of barrel inside smallest ring.............+- 60 in 

SeGiMe,. ROMER. wiccccccccvunccce Butt jomt; welt strips 
Beams, CiremmGeremtias 2. ..cccccccccccccssse Double riveted 
Thickness of tube sheets. -Front 9-16 in.; back % in. 
Thickness of crown PS PILES. ER EDS 2 36 in, 
Crown sheet stayed with............. Radial and sling stays 
DRAG CIMNNIOE Secccacheccclacctdeeseveouaenad Inside 30 in. 

Fire-Box 
Ne ORM vac cccdeweddaccdidecdeddecveceaqaedis 108 in 
IROOM WIE da ccdivndccviacdecadenanscadeucuduuas 41 in 
IPG GN, GOWER TRONS oc sod cccccce cavecuvscseweccede 71% in. 
Pire-DOw, GONG, WNER dec cdcceslewarsedecceenucucaes 68% in. 
boii: Se | | Sener en ore ar Fire-box steel 
Vire-box, thickness of sheets..........Sides and back %, in. 
BEC DOS, - UNG REO Ya alee cc ciecdcctcsvdcdcécecceancanenaad Yes 
Fire-box, water space. Front, 4 in.; sides, 3% in.; back, 3% in. 
GEMS Ue Qlececnddcccdscciccaveacs aaiiees two sections 
ROMs UO oa daveelecaswiccncciae case dinddedeacedaeans 276 
Tubes, material ......... 12 
Tubes, outside diameter. 2 in. 
‘Pubes, lemgihe Over Meelis cio he ci cssesnccecseuwcas id £t. 
Smoke-box. 
aOR CRORE ois dc ce siniccncccscdacadddouuaewe 6414 in. 
SURG ME- Oe, NONOUN a pce cdeccccucucacccenctuseccueneae 70% in. 
Other Parts. 

Hzhaust. nossle, annular. ....< 066 c66cdcccevaccues Permanent 
Exhaust nozzle, diameter of tip.............e.eeeeees 5% in. 


Exhaust nozzle, distance of tip below center of boiler. .2 in. 


BRM MARIO. 4 Sac ceksewcaccdcescocumeua Diameter 17% in. 
Stack, height above smoke-box..............eeeeees 3744 in. 
Tender. 

EO). OPECET CLECCPEOPCT EECTE EOE EE CEP ERT Ee re Swivel trucks 
TOUR Capacity Lor WALGER. ../.6 5 cic cccececcccccsns 4,200 gallons 
COME COMMOUEE oc cesicddecdies ve ewasnncees gt te ecccccecece 6 tons 
RIGO GE CROP STRINGS ccccccdcccconsesanesunses Steel channels 
WONG GE MUGGN csc cc ccacecsecccas Shickle, Harrison & Howard 
py Bh ee ene 36 in.; plate; Mansell rings 
Diameter and length of axle journals............. 44% x 8 in. 
TIO GE CECE. DOMNOU ss 66s co kccicedecwecnsceducuns Cast steel 
rire C8 CGO SIMMONS ion kde cadaccacéesdenudeduse Cast steel 
Special Equipment. 

We OG OORT bs. Se eacanwncacdsadcenacences Steeled cast iron 
BEM Ae ccd kdcedasadacatesadehencdncaeanael Midvale steel 
Sight-feed lubricators ada a wacdwaae sae Nathan, triple, No. 9 
PPYGUG GHG: DGGE GUUDIGIRS 66/6 <6cc ciccwccceecacensauaus Janney 
ON WON ecceduxdadadciacsxedacees Two 8 in., Star brass 
SCAMS CGE COMITMMGME cc cn ocec cc caccencasciast Consolidated 
BCU adaastcdacaacesceeus Two No. 9 Hancock inspirators 
DWiver DONG GQUINMIOIE, 02. cccccccccosccecuees Westinghouse 
‘Tender brake equipment. .....ccccsccccscecess Westinghouse 


DEMGCe DERNCMGRE iecccaccscnwscévevcuscvads Sterlingworth 





The Basis of Engine Rating. 


BY J. SHIRLEY EATON. 

How can locomotive tonnage rating be put into effect 
on a road? A General Superintendent writes :“It is a 
very simple matter. Find out what your engines can 
haul, and then see that they haul it.” Now, this can 
be done in all manner of ways, from the so-called “prac- 
tical” method to the elaborately theoretical. By the 
“practical” method we find the worst hill on each run, 
where there may not be a helper and successively test 
each locomotive to see how many loaded cars and emp- 
ties, rated in their equivalent of loads, it can pull over 
that hill. The resistance is in units of loaded cars 
which we can use in measuring any train over that par- 
ticular hill. The power is in no unit applicable to any 
other locomotive than the one actually tried. In other 
words, the test is of no value except when the same con- 
ditions are in combination in the same way. It has de- 
veloped no formulae that are applicable at other places 
and under other conditions than at the specific place 
where the test was made. A road would have to have as 
many such tests as there were road engines multiplied 
by the number of ruling grades, and at best the results 
would be inaccurate. The engine would be in different 
condition, the rail would be better or worse at times, the 
cars would be big or little and full or light loaded, one 
Trainmaster would rate his engines up to their limit 
or the next would rate them low, ete, ete. Yet this 
sort of tonnage rating up to almost the present decade 
was accepted as sufficient. Mr. W. G. Berg, Chief En 
gineer of the L. V. R. R., describes this as the first of 
the three stages by which the most advanced practice 
of tonnage rating has come about. 

Most roads have long since passed to the second stage. 
The work or resistance is no longer taken in the indef- 
inite unit of loaded cars hauled, but in gross tons hauled, 
which is a unit of far more general application and ac- 
curacy. Only one engine of each class is tested. Its 
test is good for all of its class. This is a definite move 
ment along scientific lines, substituting for a great num- 
ber of simple formulae of very limited application a small 
number of complex formulae for a great variety of con- 
ditions. Up to this stage the dynamometer car has not 
been really necessary, for we began with runs already 
determined, and ruling grades already located, and we 
make a test for each ruling grade. We are not able to 
make a test on one ruling grade apply on a different 
ruling grade, because resistance has not been stated in 
sufficiently general terms. 
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Mr. Berg’s third stage in tonnage rating is now being 
developed by the more advanced roads. On the one hand 
the endeavor is to have the power stated in some unit 
of power which we can begin with in the drafting room, 
where we design the locomotive. On the other hand, 
the resistance is to,be stated in such units that, if given, 
the data of grade, curve, speed, temperature, etc., we 
may for any time and any place work out the resistance. 
Many of the elements of the problem are not yet worked 
out to generally accepted formulae. But the chief diffi- 
culty is to determine just how far it is profitable to go 
in the application of formulae already had, when the 
data for which they are to be used must, under working 
conditions, be more or less inaccurate. 

‘Che starting point is the pounds of steam pressure 
carried in the boiler. We must use a series of coefficients 
that will carry us successively through all the links of 
the chain to cylinder mean effective pressure, at various 
piston speeds, to train speed, to cylinder horse-power, to 
tractive power at the rail to drawbar pull behind the 
tender, which is the point where the locomotive begins 
for the transportation officer. 

Among the first efforts to practically measure the ett- 
ciency of its power may be mentioned that of the Great 
Northern. They did not use a dynamometer car, but load- 
ing the engine to its maximum they turned actual weight 
and grade and curve resistance into drawbar pull by 
formula of (7 + 20 ¢ + %e) Ibs. per ton. In this formula 
7 lbs. was rolling friction, g was per cent. of grade and 
© was degree of curve. Efficiencies thus determined on 
one grade, they were worked out for other grades by 
dividing by the theoretical resistance. But there was 
an acknowledged margin of possible error here of 9.5 per 
cent. A large number of roads now have come to use 
the dynamometer car. By this, on the one hand, they are 
able to measure the practical efficiency of their power in 
uccurate units which can be applied against resistance 
units at any other time and place, and on the other hand 
to measure resistance in accurate units at specific places, 
or to measure special conditions which they desire to re- 
duce to formulae. Most roads at present reckon their 
power in drawbar pull, but others, and notably the 
Southern Pacific, state it in pounds of tractive effort at 
the rail. 

The Southern Pacific, one of the very foremost roads 
in tonnage rating, starts with a chart on which is plotted 
a curve showing mean effective pressures in per cent. of 
boiler pressure at various piston speeds. This pressure 
is carried to train speed by the formula for their stand- 

56 X L 


ard engine S D in which 


S = piston speed in feet per minute 
X = train speed in miles per hour 
D = diameter of driver in inches 
L length of ‘piston stroke. : 
As their unit of power they take that cylinder capacity 
which at 10 miles per hour will develop a tractive power 
~62 LP 


at the rail of 1,000 lbs. By the formula D 
in which 
d= diameter of piston 
d, == diameter of piston rod 
I. = length of stroke in inches 
P = mean effective pressure 
1) = diameter of drivers, 
they carry the mean effective pressure (at piston speed 
corresponding to given train speed) to tractive power at 
; . : L 2H : 
rail, On their standard engine D equals 55 (piston stroke 
in inches divided by diameter of wheel in inches). Every 
other engine or group of engines is related to the stand- 


' ee eg i J 
urd engine by the coefficient of its Theat 3 and the for- 


mulae evolved for the standard engine are extended 
to engines of other classes by inserting this coefficient 
for each class. The adhesion assumed throughout is 25 
per cent., which is a little higher than usually counted 
on. This is the factor which must be subject to constant 
adjustments for weather conditions. Some roads make 
a regular allowance for night runs when the rail will be 
normally more moist. 

There yet remains the very important but necessarily 
indefinite factor of condition of power. It is generally 
left to the motive power department, who are responsible 
for the charge, to make specific allowances in per cent., 
for off-type power, and the normal rating is adjusted 
by this coefficient. 

Some types of engines lose less draft power at high 
speeds than others. The requirements call for a certain 
margin within which the engine can adjust itself to the 
irregularities of grade work to be performed by com- 
pensating in the speed. Where this is a wide margin 
we want to select the engines that suffer least loss of 
efficiency at high speeds. On short grades in an undulat- 
ing territory we want to “chunk” the hills at high speed. 

For a country with long continuous grades we want 
a coefficient of boiler power to cylinder power require- 
ments that would be excessive for level country and 
shorter grades. 

Power is the one major factor to the problem, and re- 
sistance is the other. Resistance, perhaps, is the more 
dificult and the less understood. In finding out resist 
ance in the simpler forms of train rating we go direct 
to the ruling grade or stalling point and nowhere else. 
Then we find the drawbar pull per ton of weight, and 
this divided into the power of the engine gives the rating 
for the run. The stalling point is not necessarily the 
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heaviest grade. It may be the grade with a station or 
block signal at its foot. A dynamometer car is generally 
used, but when not available the gross tons hauled are 
used. These are extended to equivalent resistance by 
formulae for grade, curve, rolling and axle friction and 
speed resistance. Such results, however, are exposed to 
a considerable margin of variation by reason of factors 
omitted, which in some situations may have considerable 
significance. 

The next stage is to determine the resistance for all 
sections of the run at all speeds. ‘This may be done by 
dynamometer car or by computation from data already 
at hand. We now have the resistance of each section 
over the run, but there is a large number of conditions 
which are special to each particular train. Most of these, 
in any practical scheme of tonnage rating, must be as- 
sumed to belong to general average conditions. It has 
been found in practice that their individual variations 
largely offset one another, and a general coefficient can 
sometimes be made applicable over a certain territory to 
roughly cover them. 

but the variation of resistance per ton of load according 
to concentration of load can no longer be ignored. It be- 
comes a special factor on level roads with heavy curva- 
ture and long trains offering long friction base. Some- 
times a direct allowance of 5 tons constructive weight is 
added to actual gross weight of each car and lading. 
But generally a table or chart of allowances is compiled 
based on a curve which shows an increase of resistance 
per ton for empty cars over loaded, reaching 33 per 
cent, at the maximum. 

Having now determined power and resistance over the 
run, We begin with an assumed minimum speed over 
the ruling grade. At that speéd the power is loaded to 
its limit. 41f the load over the entire run is about the 
sume we have a margin of unused power over the lighter 
grades and levels which we may absorb by speed. 

This in outline is the method of setting up a tonnage 
rating system for individual engines. it leads to the 
larger field of skill in so disposing the aggregate of power 
as to accomplish a very irregular volume of work at a 
minimum ot loss of potential. ‘the general prob- 
lem is to fit a fairly constant rate of power to a 
varying rate of work to be done, so that there shall 
be least loss. If we trace out this work to be done, 
graphically by a curve, it makes a very jagged line. Into 
all its unevenness must be fitted the power with as lit- 
ue loss by surplus as possible. The jagged line began with 
the curve, sags and hogbacks, the constructing engineer 
lett behind him. Stations, crossings and block signals 
threw in more angles. ‘Trattic conditions threw a balance 
of conditions one way and broke the line yet more. The 
first step in smoothing out the line is to turn curves intu 
their equivalents of grade resistance on the profile of the 
road. ‘hen on this as the base line to plot the velocity 
heads taken at frequent intervals on an engine, under 
rated load, working up to its maximum and stopped at 
all stations and stopping places. Connecting these points 
thus plotted, we have a new grade line representing 
actual work and called the virtual grade. 

By adjusting the speed, by doubling, by helpers, by 
turning back part of the power, we manage to hold down 
the wasted etliciency of power to the minimum. ‘The 
changes in balance and density of traffic, weather con- 
ditions and condition of power may be so great as to 
constantly jeopardize the margins in any arrangement 
We may make. We have before us a great game of com- 
binations requiring the highest order of skill. 

Having scheduled our individual engines and scheduled 
the disposition of all our power and devised formulae for 
shifting conditions, we now want a simple plan of apply- 
ing the ratings and holding the service up to the stand- 
ard laid out. Engines are grouped into classes by a key 
furnished the yardmasters. Each class is rated for each 
run in gross tons, and an allowance made for speed. A 
normal coefficient of tare to net weight per car is as- 
sumed, and a table of additions or deductions of con- 
structive tonnage, to adjust for variation of resistance by 
light or heavy loading, is prepared and furnished for each 
run because the ruling grades may be different. 

The yardmaster works under rigid rules which may 
only be modified by authority of the Despatcher or 
Traimmaster, who must assume full responsibility for 
such modifications. Thus allowances for weather or con- 
dition of power should be authorized only by them or the 
Superintendent. The weather conditions are those which 
govern at the ruling grade. The yardmaster keeps a 
memorandum of gross tons and rated tons of all trains 
leaving the yard. The Trainmaster or Despatcher keeps 
a similar log of all trains leaving terminals in which he 
jots down an explanation for all lost mileage by under- 
loading. He gets a daily statement from the car ac- 
countant of rated ton-mileage and actual ton-mileage. 
To account for the discrepancy he must tabulate from 
his log the ton-mileage lost under the appropriate head- 
ings of explanation. Thus, beginning with the yardmas- 
ter and working forward through the hands of all par- 
ties responsible up to the general operating officer, are 
passed the figures of performance which make the men’s 
records of efficiency. This constitutes a powerful stim- 
ulus. Tonnage rating is no longer a mere experiment. It 
must be applied specifically for each road. No general 
rules can hold inflexible for all the conditions. Roads 
with dense traffic will require a large margin of poten- 
tial to be used as speed in picking up a train and get- 
ting out of the way of scheduled trains. A large number 
of crossings, stations, slow downs or block signals make 
it necessary that the engine carry a margin of power for 








long grades cannot use the velocity grade to much ad- 
vantage. In general, roads of sparse traffic, offering a 
large margin of unused track capacity with stopping 
places subordinate to grades, can work their power down 
to a narrow margin of reserve. On the other hand, 
roads with dense traffic offering a small margin of un- 
used track capacity must carry a wide margin of reserve 
efficiency on the locomotive. As summarized very aptly 
by Mr. Berg: 

“Investigation on scientific line based on dynamometer 
tests supplemented by discriminating intelligent analysis 
by practical railroad men, acquainted with the condi- 
tions under investigation, must precede any final work- 
ing plan or resulting table of ratings. While it is de- 
sirable to analyze each integral element entering into 
the problem with all the accuracy and nicety possible. 
glittering generalities and apparently sound and _ inter- 
«sting ‘mathematical deductions must not be accepted as 
offering the much desired solution. The main aim must 
not be lost sight of that the rules or tables to be estab- 
lished must fall within the intellectual scope of men 
filling the position of yard masters and yard clerks. 
They are the ones who primarily apply these rules. 
The mathematical and critical analytical investigations, 
however, cannot be dispensed with. ‘They establish the 
vital component factors affecting the question. The 
day is past when the so-called practical railroader can 
decry the modern system of tonnage rating as a fad of 
the times. Closer profit margins are rapidly forcing 
railroad administration to a science. Results are se- 
verely serutinized by comparative and analytical statis- 
tical methods as never before. Railroad officials rise or 
fall by results accomplished. The key in a large meas- 
ure to the operating efficiency of a road to-day is the 
tonnage hauled for each potential unit of power fur- 
nished.” 

he problem, as stated »y the General Superintendent, 
“Find out what your engines can haul and then see that 
they haul it,” is still the same, but the methods of its 
solution to-day are more exact and conclusive because 
rules of thumb are giving way to carefully evolved for- 
mulae ef practice. 


Erie Class H-12 Consolidation Locomotive. 


Last September the Brooks Locomotive Works deliv- 
ered to the Erie Railroad 25 consolidation locomotives 
which are classified as H-12, and have given so much 
satisfaction that the design has practically been dupli- 
cated in 15 consolidation engines, which will be classi- 
fied as H-13, and are now being built by the Baldwin 
Locomotive Works. The Class H-13 engines will differ 
only in those slight modifications which are necessary 
to adapt some Baldwin patterns and practice to the de- 
sign which was used at the Brooks Works in building 
the H-12 engines. It may be noted that the Class H-12 
engines which are here illustrated are heavy, and that 
a large proportion of.the weight is on the driving wheels; 
also that the height from rail to the center of the boiler 
is 119 in., this being, as far as we have any record, the 
greatest height from rail to center of boiler that has yet 
been used. The engines have the wide fire-box above 
the frames, and will burn a mixture of bird’s-eye an- 
thracite and bituminous culm. They are working on the 
Allegheny, Jefferson and Bradford divisions, in heavy 
freight service. 

The cylinders are 21 in. x 28 in., the driving wheels 
are 63 in. in diam. over tires, and the wheel centers are 
cast steel. The engine truck wheels are 30 in. in diam., 
and have journals 5% in. x 10 in. The journals of driv- 
ing axles are 8% in. and 9% in. x 12 in., and the main 
erank pin is 7 in. in diam. ‘Che main rod is 11 ft. 10 
in. from center to center, and the steam ports are 19 in. 
long x 15% in. wide; exhaust ports 19 in. long, 3 in. wide, 
and the bridge width 14% in. The driving wheel base is 
17 ft., the total wheel base of engine 25 ft. 3 in., and 
the total wheel base of engine and tender 51 ft. 4% in. 
The height of stack above rail is 15 ft. 5 in. 

The total weight of engine is 189,400 lIbs., 165,900 Ibs. 
of which is on the drivers and 23,500 lbs. on the engine 
truck. The tender loaded weighs 126,400 Ibs. There is 
a total of 2,391 sq. ft. of heating surface, 2,224 sq. ft. 
of which is in the tubes and 167 sq. ft. in the fire-box. 
There are 298 tubes 2 in. outside diam., 13 ft. 2%4 in. 
long over flue sheets. The grate area is 75 sq. ft. The 
hoiler is straight, with Wootten fire-box, and carries 200 
lbs. working steam pressure. The barrel of the boiler 
is carbon steel 68 in. diam. and 138-16 in. thick, the hori- 
ozontal seams being sexiuple riveted and the circumfer- 
ential seams double riveted. The thickness of tube 
sheets is 4% in. back and %& in. front, the crown sheet 
being 34 in. thick and stayed with radial stays. The 
outside diameter of the dome is 314 in. 

The fire-box is 118 in. long, 96 in. wide, 64 in. deep 
at front and 53 in. deep at back, the material being car- 
bon steel 4% in. thick in the front sheet and % in. back 
sheet. The sides are 5-16 in. thick, and the water space 
is 4 in. at front, 34% in. at sides and 3% in. at back. 
Rocking grates are used and no brick arch. The smoke- 
box is 65 in. long and 71 in. in diam., and the exhaust 
nozzle is single and permanent, 5 in. diam., the tip of 
the nozzle being at the height of the center line of the 
boiler. American balanced valves are used, the great- 
est travel of which is 6 in., the outside lap 1 in., the 
lead in full gear 1-32 in., and the exhaust edges of the 
valve being line and line. The stack is tapered, the 
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greatest diameter being 16 in. and the least diameter 
14% in. with a height of 30% in. above the smoke-box. 






























The tender has a steel underframe and two four- re F = 
wheeled Fox trucks, the diameter of the truck wheels J 
being 36 in. Elliptic and spiral springs are used with 3 : j" tot 
floating steel bolsters, and steel truck transoms. The / SB it ; 
length of the tank is 22. ft. and length of tender frame re KI \\ Ves 8 
over bumpers 25 ft. 7 in. The width of tank inside is y \ | a ' 
116 in. and the height, not including collar, 62% in. The j \ Z OF 
capacity is 6,000 gals. of water and 14 tons of coal. No WE --\ OB086e 4 
water scoop is used. : =. Se Foo Vege a a g 4 ; 

The wheel centers of these engines were made by the S| I iLO ia : + | S 
American Steel Casting Co. and tires by the Midvale Hoo | a ‘\ Ae 1! B 
Steel Co. The driving axles are steel, made to specifi- lf, 'o | O80 0. Ibe ; } 
cations. The front and back couplers are Gould. Three Ff, No \ oe st ALB | 
Consolidated 3-in. safety valves are used. There are yo © oN OGD A& wet of J 
Detroit triple sight-feed lubricators, Gollmar bell ring- i y 5 
ers, Leach sanding devices, two No. 10 Metropolitan in- © 
jectors, Westinghouse-American driver brake equip> = Hf... ,,0 2 Ss ! ! 
ment, and Westinghouse brakes for tender and train. - Sitaiiaiaiiia ieee a. 
The tender brake-beams are Kewanee. A Drin. West- | : | yes froin wereld naga 
inghouse air pump, and Westinghouse governor is used. J | togive additional staying power, otters 
The steam gages are Ashcroft. All springs were made H | expanded to toll size of hole. 
by the A. French Spring Co. Piston rod and valve 4 





stem packings are U. S. Metallic. Taylor staybolt iron 
is used, and the engines have the Erie standard pilot. 
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Erie Class H-12 Simple Consolidation Locomotive, 


Built by the BRooks Locomotive Works, Dunkirk, N. Y. Desigued by Mk, ALBERT E, MITCHELL, Supt. of Motive Power. 
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Saving in Fuel Consumption by the Compound Loco- 
motive. ; 


MELLIN, Chief Engineer Richmond Locomotive 
Works. 

Ever since the steam engine became a practical motor 
the reduction in fuel consumption has been a never end- 
ing object of designers of such engines in all their forms 
and purposes. Comparatively early in its existence, the 
double expansion principle (commonly called compound) 
was recognized as the most efficient method by which 
a reduction in fuel consumption could be effected in ma- 
rine engines, even at a boiler pressure of 25 Ibs. to the 
square inch. With the gradual increase of pressure 
(made possible by the improvement in the art of boiler 
construction) the saving became greater in proportion, 
and a reduction from 6 Ibs. of coal per horse power of 
the earlier single expansion engine to 2 lbs. on the double 
expansion plan was accomplished at a boiler pressure of 
75 Ibs. to the square inch. At this point the celebrated 
Scotch engineer, Dr. C. A. Kirk, one of the two partners 
of the firm of R. Napier & Son, Glasgow, Scotland, with 
whom the writer had the good fortune to be a pupil 
back in the idea of adding a third 
stage to the expansion of steam. This idea was carried 
into effect in the application of a set of triple expansion 
engines to the S. S. “Aberdeen,” which as is a well 
known fact, proved to be a decided success, and a gen- 
eral adoption of the triple expansion principle was at 
once started in every country on the globe engaged in 
engineering pursuits, without a dissenting voice. 

The fierce opposition encountered in the introduction 
of the compound principle met its Waterloo in the signal 
success of the compound engine, and the triple and quad- 
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has been clearly and completely demonstrated by care- 
fully conducted scientific tests and by years of compara- 
tive service tests on different railroads, from which the 
following collection of results has been obtained. All 
these records have been supplied by railroad officials who 
have compounds in their service, and may, therefore, be 
considered impartial. The figures show that the aver- 
age per cent. in saving is far above the average claimed. 
With the numerous records and reports of performances 
from different points of the country at hand, it is safe 
to say that where the saving falls under the 15 per cent. 
mark the cause of such shortcomings is to be found in 
conditions not chargeable to the compound principle. 





work when it is known that it can easily be knocked off 
with a small sledge in the hands of the ordinary man? 
The stiffening of the axle and the more rigid construc- 
tion of the 100,000 Ibs. capacity steel car have but added 
to the already difficult work of the flange. 

Certainly it seems that much may be accomplished by 
so constructing cars that the lateral forces which the 
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The Further Development of Cast Iron Wheels. 


BY S. P. BUSH, 

The possible deficiency of the cast iron wheel which 
has been suggested in the columns of the Railroad Gazette 
is a matter of more than ordinary interest both to 
the railroads and wheel makers. From what has been 
said, it appears as if the difficulty lies in the breakage 
of flanges, and as it has been observed more frequently 
in the case of 50-ton cars, it would not be unnatural to 
conclude that the service is too severe. 

The cast iron wheel is in many respects ideal in its 
make up. It has a very hard, durable tread, a tough 
body or center, is composed of but a single piece, is 
cheap, and can be made in many parts of the country. 
It has rendered such valuable service, and has been the 
source of such great economy that it would seem that if 
some assistance could be rendered it, or if some further 
development could be made upon it, it would certainly 








TED FROM VARIOUS RECORDS OF PERFORMANCES IN REGULAR SERVICE AND ROAD TESTS. 















































Contour of Wheel Tread for 33-Inch Wheel.—S. P. Bush. 
flange is called upon to receive will be cushioned more 
or less. This would not only prove a benefit to the 
wheel but to the axle, and the whole structure of the 
car, to say nothing of the track. 
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References to the Above Table. 


Test No. 1 On Chesapeake & Ohio R. R., year 1895, same 
class of engines. 

‘ests No. 2 to 4 inclusive are records between simple and 

compound engines on the Chesapeake & Ohio 

R. R. under long periods in same kind of ser- 

vice, 

Tests No. 5 and 6 are similar records as above on C., C., C. 

& St. L. R. R. 

Test No. 18 C., R. I. & P. report of service test. 

Test No. 14 Service test on D. & R. G. R. R. 


ruple expansion types have had their free and open way, 
which has made possible the rapid progress and excellent 
performances recorded both in the navy and merchant 
marine, of which the latest Atlantic racers give de- 
cisive examples. Stationary engineers have followed the 
lead of their brother marine engineers with equal suc- 
cess, and a record of even less than one pound of coal 
per hourse power per hour has been made. 

The locomotive engine has been lagging behind some- 
what in comparative efficiency, although there is no rea- 
son why it should not, with proper co-operation, advance 
along the same lines, as it has the advantage of higher 
steam pressure in its favor over most of the other kind 
of engines. The actual causes for the tardy progress of 
the double expansion principle in railroad service have 
been effectually removed, and its advantages consider- 
ably improved upon since its early appearance, which 
renders the compound locomotive a superior railroad 
motor to the simple engine (see Railroad Gazette, Jan. 
25, 1901, page 60), and this step has followed the same 
general rule that has governed the progress made in the 
marine and stationary lines. ‘These facts have not as 


yet received the acknowledgment and recognition they 
deserve, but with a more general knowledge of the mer- 
its of the compound in its present advanced condition it 
will rapidly come to the front. 

A saving of from 15 per cent, to 25 per cent, in fuel 


Test No. 15 Service test on Wabash. 

Test No. 16 Service test on Fitchburg R. R. 

Test No. 17 Service test of Baldwin compounds on C., N. O. 
a TR. a. 

Test No. 18 Service test of Baldwin compound on N. Y. 
GC. & St. TBR. 

Test No. 19 Service test on C., C., C. & St. L. R. R. 

Test No. 20 Service test on Baldwin compound. 

Test No. 21 Service test on C., R. & P. R. R. 

Test No. 22 Service test on C., C., ©. & St. L. R. R. 

Test No. 23 Average of various test in fretgnt service. 

Test No. 24 Average of various tests in passenger service. 

Test No. 25 and 26 Report of St. Louis Railway Club, aver- 
age results of Baldwin compounds. 


be to the advantage of the railroads to do so. It has 
been thoroughly demonstrated up to the present time at 
least that any other kind of wheel service would increase 
the cost from four to five times, but, even if it were but 
double, it would be enough to warrant a much greater 
outlay in the cast iron wheel than is the usual practice. 
Assuming that the principal difficulty lies in the break- 
age of flanges, it appears to the writer that there may 
be a remedy in the direction of relieving the flange of 
some of the work that it has sometimes to perform. In 
designing the 80,000 and 100,000 Ibs. capacity M. C. B. 
axles, an allowance of 40 per cent. was made in the 
strength in order to resist the lateral thrust which is 
transmitted through the wheel flange to the axle. It 
may be assumed that this thrust may be taken some- 
what as a blow rather than as a pressure covering a 
time interval, which assumption is undoubtedly fair 
under the conditions brought about by the use of a rigid 
truck. It may be that, even with a rigid truck, the lat- 
eral force does not reach quite the intensity of a blow, 
but it is safe to say that it must more nearly approach 
such than is the case with trucks permitting lateral mo- 
tion, and more of a time interval through which to re- 
ceive the force. This is readily demonstrated. Surely 
we could not use passenger cars to-day with rigid trucks. 
They would not be tolerated. Is it right, therefore, to 
expect the flange of a cast iron wheel to perform such 


Tests No. 27 —- Service tests on Chesapeake & Ohie 


Test No. 28 Service test on Long Island R. R., 
’ \ compounds. 
fest No. 30 Record of heavy hauling service on C. & O. 


Test No. 31 Service on C., M. & St. P. R. R., Baldwin com- 

= pounds. 

lest No. 82 P. & N. W. report of Master Mechanics’ Con- 
vention, 1893. 

All except 17, 18, 20, 25, 26, 28, 31 and 32 are Richmond 

pe : compounds. 

Tests No. 7, 8, 11 and 12 are from service, but we are not 
permitted to give the names of the roads. 


Baldwin 





It is believed by the writer that the life of the flange 
and wheel could be materially improved by abandoning 
the present custom. The standard contour of the coun- 
try is conical tread. What takes place when a new 
wheel carrying 17,000 lbs. rests on the top of a rail head 
is clear. Theoretically, the bearing is a point, but as 
a matter of fact the wheel is forced into the rail to the 
detriment of the latter, and the rapid wear of the 
former over that portion of the tread which comes in 
contact with rail, until the tread is worn to a natural 
contour nearly flat or cylindrical for approximately 1°% 
in. of the width, about as shown by the diagram. 

It frequently happens, however, that this cylindrical 
portion commences very close to the flange as a result 
of some influence constantly forcing the flange against 
the rail, which might be easily avoided, however, by 
having the contour as shown by the diagram at the 
start. This contour protects the flange in a most admir- 
able manner, inasmuch as that portion of the tread be- 
tween the cylindrical portion and the flange presents a 
rapidly increasing diameter of wheel which will check 
any tendency toward flange wear or pressure. This con- 
tour is in effect the “Barr” contour, and the writer can 
state from experience that it is thoroughly satisfactory. 
It certainly appeals to the judgment as logical and prac- 
tical. 

We know beyond question that any contour must come 
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approximately to this after a very short service, and 
there seems to be no good reason why wheels should not 
bave this to begin with and thus avoid many of the 
cases of early flange wear. Once a wheel is worn at the 
flange the possibility of failure is very much increased 
inasmuch as the pressure against the flange, instead of 
being at the root, where it is best able to resist, is farther 
away from the tread, and consequently increases the 
movement or leverage operating to force the flange off. 

It is unnecessary te say that the quality of cast iron 
wheel must be the best, but aside from this it can be 
bardly doubted that there is an opportunity to help the 
cast iron wheel perform satisfactorily the greater work 
that has of late been imposed upon it. 


West Milwaukee, June 6. 


80,000-lbs. Capacity Steel Dump Car—Atchison, Topeka 
& Santa Fe. 


Within the past year 10 steel dump cars were built at 
the Topeka shops of the Atchison, Topeka & Santa Fe 
from designs made under the direction of Mr. John 
Player, Superintendent of Machinery, who furnished 
the drawings and information from which this descrip- 
tion is given. The cars have been in regular service 
hauling coal and ballast for several months, and they 
are satisfactory. Player cast steel trucks, as made by 
the Shickle, Harrison & Howard Iron Company, suitable 
for 80,000 Ibs. cavacity, are used. These trucks have been 
described in the Railroad Gazette, and our readers are 
familiar with the design. It is apparent from accom- 
panying illustrations of the car that neither end sills 
nor intermediate sills are used, and that the side sills 
are single 10-in. channels weighing 15 Ibs. per ft. The 
center sills are two 20-in. I-beams weighing 70 Ibs. per 
ft. and serving also as continuous draft sills having no 
interruption in their total length. No diagonal sill 
braces and no truss rods are used. The floor, floor 
supports and the sills are riveted together, making a 
rigid and durable structure. 

The clear length of car inside is 40 ft. and the length 
over buffers is 42 ft. 11 in. The width of the car inside 
at the top is 9 ft. 3 in., and the width inside at the sills 
is 8 ft. 5144 in. The sides and ends are ¥-in. steel stif- 
fened at the top edges by 3 in. x 3 in. 6-lb. angles, and 
angles of the Same size are used for corner posts. The 
sides are further stiffened by angles running the full 
length of the car above the doors. The doors, of which 
there are two on a side, half the length of the car, have 
similar angles, full length, at their lower edges. There 
are three T iron side posts on each side, to the stems of 
which are riveted 3-16-in. plates extending across the 
car and tying the sides to each other. These tie plates 
are also fastened to the bottom of the car at the ridge 
line. The doors have downwardly projecting lugs, as 
shown, and the latching arrangement is a round rod 
passing through brackets set in the depression of the 
channel side sill, and running the full length of the car. 
There are small cams on this rod which rotate from or 
against the lugs when the rod is turned by throwing its 
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only in so far as their duty of supporting the side sills 
will permit. These bolsters and intermediate body 
brackets, being each a single unit of cast steel in place 
of built up members, are among the most interesting 
features of the work. The bottom plates, which are of 
\Y-in. steel, are supported by 19 3% in. x 3% in. T’s, 
6.8 lbs. per foot, spaced 2 ft. apart, each of the T’s 
being one piece bent to conform to the bottom of the 
car and also to the backs of the side sills. The T’s are 
riveted to the side sills and to the bottom plates. They 
are also secured to the center sills by gusset plates of 
Y-in. steel, as illustrated in the transverse sectional 
view. 
to the bottom of the side sills is only 22 in., and that the 
center of gravity of the car therefore falls correspond- 
ingly low. 

A steel draft casting, shown in outline in the longitudi- 
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It is noticeable that the height from top of rail . 
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bolted to the deadwood. This part of the arrangement 
has worked very well without end sills. American con- 
tinuous draft rigging and Westinghouse air-brakes are 
used. The brakes are outside hung, and are suspended 
from malleable iron brackets, which are riveted to the 
stems of the T’s which form the floor supports. These 
brackets are illustrated with other car details, and it 
may be noted that they are so cored that from one pat- 
tern brackets suitable for either end of the car are made. 


An Improved Cast Steel Locomotive Frame. 





BY ROBERT M. GALBRAITH.* 

In the Railroad Gazette, March 25, 1898, page 214, 
was shown a patented east steel locomotive frame of 
my design, chiefly of I-beam section, the dimensions of 
the frame being given in detail. In that design various 
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80,000-lbs. Capacity Steel Dump Car—Atchison, Topeka & Santa 


bent end, which acts as a handle bar. The handle bar 
is locked in place by a gravity pawl, which is pivoted 
on the end of the car body and is driven free from 
the handle bar when the doors are to be opened. The 
light weight of these cars is about 39,000 Ibs. 

The body bolsters are of original Santa Fe design in 
cast steel, of the pattern shown in the illustrations, and 
there are also two cast steel body brackets, which are 
of the same general outline as the body bolsters in their 
relation to the car bottom. , These brackets are, in fact, 
a modification of the body bolster castings, and differ 


nal.section of the car, is riveted to the webs of the cen- 
ter sills, the sills being cut away about 3 in. at the bot- 
tom to accommodate the lower part of the casting. 
There are two malleable iron reinforcing bracket cast- 
ings riveted through both the web of the I-beams and 
the draft casting. The transverse faces of these right 
angled brackets, in common with the face of the draft 
casting, receive the buffing strains. The buffer castings 
are shown in detail. The spring barrel has a shoulder 
at the back end, and is slipped through the base casting 
before the spring is put in, and the complete buffer 
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modifications of the I-beam section were made to ac- 
commodate the working parts of the locomotive and the 
boiler. The design was essentially the same in gen- 
eral conception as that of the frames which are here 
illustrated. Patents were also granted to me in 1900 
on this later design and its improvements. 

In your volume of 1899, on pages 1 and 10, there are 
expressions of opinion and statements of fact covering 
practically all that was definitely known of cast steel 


*Formerly General Master Mechanic, St. Louis Southwest- 
ern Railway. 
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frames at that time and offering encouragement to 
those who were then trying for further development 
in this direction, myself among the number. On page 
424 of the same volume is illustrated a cast steel frame 
in which cross sections of the upper and lower rails are 
of general rectangular form, as used on consolidation 
locomotives of the Atchison, Topeka & Santa Fe. The 
dimensions of these frames were also given in detail. 
This design is said to have given better service on that 
railroad and elsewhere than the average service of 
wrought iron frames as to endurance and reliability in 
regard to breaking, and in that respect bears out my 
earlier experience with cast steel used for this purpose. 
As a whole, the matter you have previously published 
seems to invite further report of progress in the use of 
cast steel frames and the accompanying illustrations 
are therefore given showing the latest improvements in 
my design. There are nine locomotives on the St. Louis 
Southwestern with these frames and two on the Little 
Rock, Hot Springs & Western, the 11 engines being 
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built from the same specifications, carrying 200 Ibs. 
working steam pressure and having cylinders 20-in. x 
26-in. Service records from the nine engines of the 
St. Louis Southwestern are given herewith, showing 
the length of time in service, the engine mileage and 
the total wear of boxes in the pedestal jaws. The driv- 
ing boxes are cast-steel and all faces are babbitted. My 
idea in presenting the information in this form is to show 
what may be accomplished in reducing driving box wear 
and also the wear of shoes, wedges, and pedestal jaws 
by having a liberal wearing surface, and also the re- 
quired stiffness of the entire engine frame. 

Particular attention is invited to the width of shoes, 
wedges and pedestal jaws and to the pedestal binder 
thimbles having two 114-in. binder bolts through them. 
The front bumper bracket would also seem to be xn 
interesting feature. The most important improvement 
is in the uniform thickness of cross section throughout 
the design, which gives more uniform cooling and 
shrinkage stresses. There being no large masses of 
metal, the chance of there being concealed blow-holes 
is much less. This latter feature has been the cause 
of much trouble in cast steel frames that were made 
of solid rectangular sections, and I quote from a 
man of no small-experience with that design of frame, 
who stated the case as follows: “They are very de- 
fective, as they are simply full of blow-holes. I have 
run a piece of wire 18 inches into a blow-hole in a frame 
we had down for the purpose of welding, and I have 
some of them, when we took them apart where 
were broken, have chunks as large as hen eggs 
drop out, dross and dirt.’ Other reports from those 
who have had the direct supervision of engines built 
with cast steel frames having large solid cross sectional 
areas, are in sense to the same effect, although the in- 
stance quoted above was probably an extreme one. It 
should be said in this connection, however, that the 
question as to whether cast steel frames. can be suc- 
cessfully welded, which within comparatively recent 
time was still regarded as a very serious question, has 
been disposed of finally in favor of cast steel. Expe- 
rience shows that there is no material difficulty in welding 
the frames and that the weld is as reliable, at least, as 
a weld in wrought iron would be. There is one case 
of record where flaws were found in the top rail of the 
front frame of a 10-wheel engine having a cast stecl 
frame and the experiment of cutting out bad portions 
and welding was deliberately made to see whether the 
work would endure. The defect was of such extent 
that it was necessary to cut a V-shaped piece out of 
both the top and the bottom on the same vertical line, 
nearly severing the frame rail. Wrought iron pieces 
of suitable shape were then “jumped” in, a successful 
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weld was made, and the engine having this frame was 
sent out on the road with others of its class and was 
never heard from unfavorably by reason of this original 
defect. 

I commenced the use of cast steel frames on locomo- 
tives in 1895, placing the first pair on a heavy switch- 
ing engine that was put in service on an incline from 
the Mississippi River, the grade being about 214 per 
cent. The engine has been there constantly and has 
required but little repairs since. I then applied the 
cast steel frames to several 8-wheel passenger engines. 
Tinding that they were cheaper and better in every 
way, I designed a frame having a better distribution 
of the metal, reducing the weight 33 per cent. by mak- 
ing it of an I-beam section; cutting out the web in the 
center, also for the purpose of reducing weight, and 
giving opportunity for examination of the machinery. 
In order to increase the bearing of the driving boxes u 
rib in the shape of an inverted U was cast around the 
inside of the pedestals, making it possible to use a 
12-in. driving box with flanges equal, shoes and wedges 
being 8 in. wide. The pad for the support of the fire- 
box is cast solid on the frame, which makes a perfect 
fastening. There are also cast uprights for the support 
of foundation brakes, and a shelf for the rocker, 10 in. 
It may also be noted from the illustrations that I pro- 
vided a front bumper bracket 12 in. x 12 in. This has 
proven a very valuable device, with the increased weight 
that is now carried on the front bumper, owing to the 
application of the M. C. B. Coupler. The frames that 
were applied to the eleven 20-in. x 26-in. 10-wheel loco- 
motives have been in heavy service. The repairs on 
shoes and wedges have not been one-half that of en- 
gines with the narrow wrought iron pedestals, and 
there has been no breakage of any kind. One engine 
that I observed, has had the frame two years with two 
1%4-in. bolts through the pedestal thimbles, and shows 
that they have not worked a particle. The thimbles 
in all eleven of the engines are just as good a fit to- 
day as they were when leaving the builder. 

The advantages to be derived from my latest design 
of frame seem to me to be as follows: The use of 
cast steel instend of wrought iron removes the pos- 
sibility of bad welds in regular practice. In case a weld 
should be thought advisable or become absolutely neces- 
sary, the instance previously quoted gives fair assur- 
ance that the weld could be made in east steel with 
equal or better chances of its holding than if the frames 
were of wrought iron. In 10 locomotives having 
wrought iron forged frames, and built at the same time 
as the 11 engines here mentioned as having cast steel 
frames, there have been within my knowledge six 
broken forged frames due to imperfect welding. ‘The 
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Galbraith’s Improved Cast Steel Locomotive Frame. 
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steel frame gives a decrease of 40 per cent. in dead 
weight where the I-beam steel section is compared with 
the wrought iron frame. Many attachments and 
braces are integral parts of the frame, thus reducing 
the cost and trouble of keeping up bolts and nuts. The 
bearings for shoes and wedges are increased in area 
25 per cent. or more, thus making it possible to give 
driving boxes frame bearings proportionate to the in- 
creased power of the modern heavy locomotive. This 
I regard as a very important consideration in connec- 
tion with the greater stiffness of frames, previously re- 
ferred to, and the record of driving box wear which is 
here given would seem to bear out this belief. 

The points of suspension of the driving brake hanger 
pins strengthen the lower chord of the frame, thus giv- 
ing a great improvement over what is obtainable where 
wrought iron is used. The more than usual width at 
the bottom of the pedestals makes it possible to use 
the two 1%4-in. binder bolts and allow the wedge bolt 


Pedestal Wear of Driving-Bozxes in Galbraith Steel Frame. 





Engine h.ntered 8 Original Present Total 
‘0. Service. Mileage. pjinen-ion. Dimension. — Wear. 
200.... Sept., 1898 93,231 13 in. 12% in. ¥Y, in. 


201.... Sept., 1898 92,156 13 in. 12% in, ¥% in. 
1898 le 


202. ..«. Get, 


203.... Sept., 1898 90,922 13 in. 12 11-16 in 5-16 in 
204.... Sept., 1898 80,998 13 in. 12 11-16 in 5-16 in 
205.... Sept., 1898 91,260 13in. 12% in. ¥ in. 
206.... Dee, 1899 53,172 13 in. 12% in. ¥ in. 


207.... Dec., 1899 52,078 13 in. 12% in. ¥ in. 
208.... Deec.. 1899 52,901 13 in. 12 13-16 in. 8-16 in. 


to be placed centrally where it is more easy of adjust- 
ment, being much more accessible than as it is com- 
monly placed. The original cost of this frame is much 
less than the cost of the wrought iron frame of the 
same capacity and it has been found that these cast- 
ings can be made with facility and dispatch. The cost 
of keeping frames in repair is reduced to a minimum 
in this design and it is possible to produce frames which 
will outlast the life of the ordinary locomotive. The 
record of the pedestal wear of driving boxes on nine 
engines of the St. Louis Southwestern is given. The 
blueprints from which the illustrations are made, and 
also this record of driving box wear were obtained from 
Mr. T. A. Adams, General Master Mechanic of the St. 
Louis Southwestern. 





Extension Piston Rods and Wear of Locomotive 
Cylinders. 


BY J. L. DOHERTY. 
Readers of the Railroad Gazette will doubtless recall 
the discussion on the advisability of using extension 
piston rods, and the results obtained by their use, 
which forms a part of the Proceedings of the Master 
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Mechanics’ Association for 1899, From that discus- 
sion it was apparent that there were those who re- 
garded the extension of the rod as a necessity and 
others who considered it entirely useless. Opinion 
seemed to be almost evenly divided on the subject, 
with perhaps the weight of evidence somewhat in favor 
of using the extension, and it may not be amiss to quote 
from the opening paragraph of Mr. R. H. Soule’s con- 
tribution to the subject at the time mentioned. Myr. 
Soule said in part: “I find that there is very little 
fixed opinion on the subject among railroad men and 
no unanimity of opinion among the locomotive builders. 
I heard of one road, the New York Central, which has 
made it a rule in recent years that all cylinders 19 
inches or upward in diameter shall have their piston 
rods carried through the front ends. I heard from a 
locomotive builder that in their own family they did 
not consider that it was necessary to apply the piston 
rod extension unless the cylinder was 28 inches in 
diameter and upward. So you see at once there are 
wide limits of opinion bearing on this question. . .. 
But there is this consensus of opinion among locomo- 
tive builders—they all feel that the piston rod exten- 
sion in some approved form, when the practice has 
reached a final stage where it commends itself to the 
railroads, will be a necessary feature of all future 
large, powerful locomotives. But quite a number of 
details remain to be worked out, and I do not think it 
can be said yet that any device that has been put out is 
an absolute success.” 

The discussion that followed Mr. Soule’s opening, it 
may be recalled, brought out direct and positive state- 
ments tending to show that the use of the extension 
piston rod had directly reduced cylinder wear; and also 
Statements just as positive to the contrary. From one 
of the latter the following words are quoted: “I have 





THE RATLROAD GAZETTE 


had some experience with the extended piston rod and 
i fail to find any value in it whatever.” 

Within the observation of the writer there has been 
ample opportunity to note the wear of cylinders on 
locomotives having extension piston rods and working 
where a large measure of their movement was made 
while drifting. As the interest in this question has 
thus far turned largely upon the action in drifting it 
has seemed that some direct statements, with the illus- 
trations given herewith, might have some value in this 
connection, 

About three years ago some 21 x 28-in. consolidation 
engines carrying 185 lbs. steam pressure, and also some 
20 x 28-in. engines carrying the same pressure were 
fitted with extension piston rods. The 20 x 28-in. en- 
gines had 3%-in. piston rods and the 21 x 28-in. en- 
gines had 4-in. piston rods, all extenston rods being 
three inches in diameter. The piston heads were cast 
steel with cast iron snap rings 1 in. wide x % in. thick, 
and the extension rod played, through a brass bushing 
9 in. long and bored 3 1-32 in. diameter, into a cast iron 
shield or pocket which completely enclosed the rod ex- 
tension. The brass bushing was made a neat fit in the 
front cylinder head and lubrication was expected from 
the oil which was held in suspension in the steam in the 
cylinders. It was soon found that the bushing would 
not support the rod, and that the wear at that point 
Was very rapid, two or three trips over a division about 
100 miles long wearing the bushing enough to let the 
piston head down upon the bottom of the cylinder. It 
was at first thought that there was insufficient lubrica- 
tion in the brass bushing and also that the solid 
piston heads were playing an undesirable part in the 
cutting of cylinders, which was very rapid. The solid 
piston heads were taken off and the pistons were fitted 
with bull-rings, followers, and snap rings 1 in. wide x 
54 in. thick, thus in the matter of spring rings being the 
same as those mentioned above. By frequently lining 
up the bull-rings the life of the brass bushing on the 
extension was prolonged, but the cutting of cylinders 
was almost as great as before the change was made, for 
the piston was now riding on the bull-ring, and,.of 
course, carrying the extra weight of the extension rod. 
However, the extra weight of the extension could not 
account for the rapid wear in the bottom of the cylin- 
ders. 

Eventually, the shield or pocket in which the extension 
rod worked was taken off, and the front ends of the 
cylinders were fitted with a brass bushing and a short 
gland having metallic packing, as shown in Fig. 4 in 
connection with another feature, which was not used, 
but mention of which will be made later. This gave 
ready access to the extension rod in observing its condi- 
tion, and also in the matter of lubrication, as an oil cup 
was used on the top of the gland, and a great improve- 
ment was noticeable in the cylinders, although they were 
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It is at once apparent that supporting the piston head 
at both sides, as where the extension rod is used, makes 
it even more than usually necessary that the guides and 
crosshead should be in parallel line with the center line 
of the cylinder; otherwise the distortion of the piston 
rod becomes as shown in Figs. 1, 2 and 3, where the 
bends are purposely exaggerated to show what has been 
found by the writer when testing piston rods in a lathe. 
Cylinders within the range of stroke and diameters pre- 
viously given have been known to require boring out 7-16 
of an inch diameter after being in service from six to 
eight months; cylinders have been bored twice in 90 
days, and have been bushed on engines that were in 
service less than one year. This was in exceedingly hard 
service, probably half of the total mileage being made 
while drifting, but it would seem that no service could 
quite justify so great deterioration, and these conditions 
would tend to establish the belief that, while the exten- 
sion piston rod may or may not be a necessity, when it 
is allowed to go wrong it goes farther wrong than it is 
usual for the ordinary rod to do. 

It has been observed that a piston having the exten- 
sion rod may cut a cylinder in five different ways. First, 
on top toward the head end; second, on top toward the 
crank end; third, on the bottom at the head end; fourth, 
on the bottom at the crank end, and fifth, at both top 
and bottom practically throughout the stroke, thus 
changing the entire cylinder bore from a circle to an ob- 
long. When piston rods are bent it will usually be 
found that there are two or more bends, and a defect 
in guide alignment, or trouble with the crosshead will 
be found. In the case of a cylinder cut on the bottom 
at the head end, if the cutting is caused by a bent rod, 
the bends will be as shown in Fig. 1, and the cylinder 
will be worn as there shown, the cutting being done on 
the forward stroke. If the cutting is caused by guides 
out of line they will be found high in front or high 
throughout their length. The crosshead may be so out 
of line with its rod fit as to give the same effect, and 
cutting in that case will be on the backward stroke. 

When the cylinder is cut on top at the crank end the 
bends are in the same direction, but the extent of them 
may be different. As shown in Fig. 1, they are such 
that the piston is thrown to the top of the cylinder, 
while in Fig. 2 it is thrown to the bottom of the cylinder 
and cutting takes place on the backward stroke. In the 
conditions referred to as fifth, the bends would be oppo- 
site and of equal extent, thus keeping the piston on an 
average center line, but cutting of the cylinder would 
occur on both strokes, and in this connection reference 
may be made to Fig. 3. It is the belief of the writer 
that the proof of these opinions is in the hands of all 
who are using extension piston rods, and that it is de- 
sirable to draw attention to the need of a close align- 
ment of glands and guides where it is thought necessary 
to use the extension piston rod. 
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Fig. 3. 






































Fig. 4.—Proposed Method of Extension-Rod Support. 


still cut to an extent that was very unsatisfactory. 
Without entering too deeply into details of expedients 
resorted to in fitting packing rings and followers it may 
be said that the gland described was applied to engines 
ranging from 191% x 28 in. to 21 x 30 in. and carrying 
as high as 200 lbs. steam pressure. It was possible to 
turn the bushing that was used with the metallic pack- 
ing, and thus take up the wear on the bottom by turn- 
ing the worn side of the ring to the top of the extension 
rod. Among later developments was rapid wear of cylin- 
ders at the top, and it is the opinion of the writer that 
where cylinders are thus cut in a manner to show di- 
rectly opposed causes, cutting is not the result of the 
kind of packing ring or piston head, the steam pressure 
used (although high steam pressure does bear upon this 
subject), nor the nature of the work done as to drifting 
or working under steam; but that it is largely caused by 
bent pistons, guides out of line and crossheads improperly 
put up. 


It has been my idea that the extension rod could well 
be supported upon a simple sheave mounted on the front 
cylinder head, as shown in the accompanying illustra- 
tion, Fig. 4. Further than this, it was my belief that a 
system of rollers might well be introduced into the cross- 
head and made to take the crosshead friction upon the 
guides. Following this idea the design shown in Fig. 4 
was made, and also a crosshead design which is not 
there included. Application for patents upon these de- 
vices brought out the fact that as long ago as 1871 Mr. 
David R. Fraser patented practically all the essential 
features of the design, although his idea differed in 
minor details. The idea in itself is therefore not pat- 
entable, and the patents of 1871 have now elapsed by 
time limitation. My conception of this adjustable sheave 
requires little explanation to make clear the accompany- 
ing illustration. It would simply be a sheave of the 
relative proportion there shown, the face of the sheave 
being concaved to conform to the 3-in. extension rod 
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und the bearing in which the sheave is mounted being 
adjustable vertically to accommodate itself to conditions 
of wear. The wearing of the rod in its play upon the 
sheave, doubtless with a tendency to wear the rod out 
of round, is a vital feature when the packing gland 
through which the extension rod works is considered. 
Having given that consideration to the arrangement, it 
is my belief that much good would result and a great 
economy in cylinder wear be effected by the use of some 
form of this simple device on the extension rod. From 
my observation it would seem that supporting a heavy 
piston at its forward end is not only theoretically cor- 
rect, but that with proper care it can be done in prac- 
tice; that the lubrication of the brass or other gland 
through which the rod passes offers no insurmountable 
obstacle to the use of the extension; and that the ex- 
tension piston rod is a material help in maintaining mo- 
tive power equipment when it is properly used and cared 
for, even while it is capable of working a measure of 
destruction that makes it a very expensive member when 
neglected, 


The Edwards Extension Platform Trap-Door. 


In the Railroad Gazette, Sept, 7, 1900, we gave a de- 
scription and outline illustrations of the Edwards ex- 
tension platform trap-door as made by the O. M. Edwards 
Co., under the Seymour & Kahler patents, issued in 1899. 
The accompanying illustrations show the door and fix- 
tures quite fully. It is very simple in design and has 
won a Wide recognition from regular application on many 
cars in first class trains of several of the large railroads. 
The cost of applying is very small. By referring to the 
illustrations it may be seen that an old car already in 
service can be fitted as readily as a new one in course of 
building, the application of the fixtures calling for no 
change or cutting upon the car. 

Several modes of applying the hinges to the door, both 
with and without linoleum or rubber covering, are shown. 
The torsional spring extending throughout the length of 
the hinge is also shown. This spring consists of a fiat 
bar, one end of which is held in the hinge, the other end 
being held in the ratchet wheel located in the bracket 
or journal which is attached to the body of the car. By 
means of this ratchet wheel the torsion of the spring can 
be regulated as desired, either to balance the door or to 
have it open automatically to a perpendicular position 








AN 
/ \ &§ linoleum 


——- 
<< 


th) 















\ 
W/ "de ae 
Hinge No.3. W See ae 
Mode A. NZ pansy 
Hinge No.2. 
Mode D. 




















THE RAILROAD GAZETTE 


Vor. XXXIII., No. 24. 








upon releasing the catch by means of the operating 
handle. The latching device is shown in detail] and, like 
the rest of the design, is so simple and effective as to re- 
quire no lengthy description with the illustrations here 
given. The door as a whole has steadily gained friends 
and will doubtless continue to do so as its manifest ad- 
vantages become better known. 


The Works and Some Products of the Pressed Steel 
Car Company. 


[WITH AN INSET.] 

In the four great plants of the Pressed Steel Car Com- 
pany illustrated in the inset, over 10,000 men are em- 
ployed and for months past these mills have been run- 
ning night and day. ‘Two of the plants, those at Pitts- 
burgh and Joliet, are utilized for the manufacture of 
truck frames, bolsters, brake-beams, side stakes, center 
plates, and other pressed steel specialties for wooden 
and steel freight car construction, while the much larger 
plants at MecKee’s Rocks and Allegheny are given up to 
the building of freight cars. During the four ‘years 
since the first stee] car was built nearly 45,000 cars have 
been built in these two plants and during the month of 
May alone, 2,705 finished cars were turned out and 
shipped. At the present rate of output, the company 
will build nearly as many cars this year as have been 
constructed since its inception. 

The plant at McKee’s Rocks, Pa., the largest one of the 
company’s works, was completed in July, 1899, at a cost 
of over $1,500,000. It consists of 96 acres, of which 13 
acres are covered with new steel buildings of the most 
approved design. In 1900 a plant for the manufacture 
of wooden cars with steel underframe was added to these 
works. The capacity of the addition is 40 cars per day 
and of the entire plant 100 cars per day. 

The plant at Allegheny, Pa., consists of 27 acres, of 
which 10 acres are covered with stee] and brick buildings. 
The capacity of this plant is 50 cars per day. 

The plant at Joliet, Ill, consists of 24% acres covered 
with well constructed improved buildings of stone and 
steel. 

The plant at Pittsburgh, Pa., has 114 acres covered 
with steel buildings. 

The cuts illustrate some of the cars and car parts 
built by the Pressed Steel Car Company, and also the 
behavior of steel cars in wrecks. ‘The two wreck cuts, 
which are from photographs, show steel cars practically 
uninjured by shocks which would totally destroy wooden 


cars. 


Canvas-Covered Coach Roofs. 


Covering the roofs of passenger coacnes with canvas, 
and the best method of doing it, is a much-discussed 
subject, and one which is still open to debate in the 
minds of many car builders. If the canvas is stretched 
over the unpainted roof, and is then heavily painted on 
its exterior the weakness of the combination lies in the 
fact that there is no union, and in fact no positive con- 
tact between the under side of the canvas and the roof. 
With the deterioration of the fabric, its looseness and 
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tendency to undulate when the train is moving hasten 
its destruction. If the canvas is painted on both sides 
and then similarly applied to the car roof the life of the 
canvas may be longer, but the probability is that it will 
be rendered so brittle that it will break, loosen, and 
make an annoying sound by beating upon the roof when 
wind causes it to flap. 

An excellent method that has been in use for a num- 
ber of years by several prominent car builders is de- 
scribed as follows: The roof boards are thoroughly sea- 
soned, and then dressed at all points so as to make a 
perfectly smooth and even surface. They are then 
coated with white lead, thinned with raw oil to the con- 
sistency of a heavy paste, and No. 3 duck canvas, the 
under side of which is coated with white lead and oil 
made thin enough to thoroughly saturate the canvas, is 
laid on the roof. In applying the canvas it is securely 
tacked at one end of the roof, and to the other end of 
the canvas a windlass is attached by which it is 
stretched as tightly as desired. It is then secured to 
the roof on all edges by two rows of heavy tinned tacks. 
A roller is then passed over the canvas until the lead is 
forced through the texture, and in this way the canvas 
is cemented to the roof boards. When the lead is dry, 
rooting paint is applied in the usual manner. 

To thus roof a 60-ft. coach requires about 200 Ibs. of 
prepared white lead, and we have a record of cars that 
have been running for 20 years with canvas applied in 
this manner, the repairs upon them during that period 
being of the slightest and most ordinary’ character, as, 
for example, an occasional patch, from whatever cause. 
It is found that when it becomes necessary to remove 
canvas put on in the manner described it has practically 
become a part of the car roof, and it is necessary to 
cut it off with an edged tool to separate it from the 
wood. 





The Friction of Brake Shoes. 


BY R, A. PARKE, 
A Revicid of Experiments to Date. 

The ideal simplicity. of the earliest conclusions con- 
cerning the laws of friction, as enunciated by General 
Morin, brought the whole subject almost within the 
scope of mental arithmetic. The law, as originally 
stated, was that the frictiom between two given surfaces 
is merely proportional to the force with which they are 
pressed together. There were no modifying influences to 
be considered, except that friction was reduced by lubri- 
cation and increased by “adhesion,” in cases where there 
was little or no motion, so that the apparently increased 
friction of rest was due only to added effect of adhesion. 
Tt was necessary only to determine a constant coefficient 
of friction for the surfaces of any two given materials 
and to multiply that coefficient by the pressure with 
which the surfaces were forced together and the product 
became the frictional resistance to motion. To be sure, 
there were different values of the coefficient of friction 
for different materials, but this coefficient once deter- 
mined for any two surfaces cf given materials, the law 
ot unlubricated dynamic friction between those two sub- 
stances was fully established. 

It would be expected that so simple and attractive a 
disposition of any mechanical subject would insure it 
ready and undisutrbed recognition, and indeed such was 
the case for many years. here were conditions, how- 
ever, under which patient persuasion failed to secure 
obedience to this desirabie and far from oppressive law, 
which raised doubts and misgivings in mechanical minds 
that insisted upon further inquiry. The Westinghouse- 
Galton brake-shoe friction experiments of 1878 were in- 
stigated through such doubts and were projected for the 
purpose of making such an investigation as should either 
confirm or indicate the defects of the laws of friction as 
then generally accepted. ‘Through these experiments, the 
beautiful simplicity of the subject, as theretofore under- 
stood, was suddenly submerged in a sea of intricacy 
which has not yet been reduced to anything bordering 
upon systematic order or even sufficiently analyzed to 
fully and clearly expose the character of its component 
factors. Lubricated friction has since then been sub- 
jected to considerable investigation and much informa- 
tion of practical usefulness has been obtained. Still, 
such investigations have generally been of a somewhat 
fragmentary nature, each conducted for some special 
conditions of comparatively narrow range, and the re- 
sults have been generally so arbitrarily formulated that 
there is no continuity of expression capable of covering a 
broad range of conditions and no comprehensive view of 
even that branch of the subject has yet been obtained. 

The investigation of unlubricated friction, so auspi- 
ciously and admirably launched in the Westinghouse- 
Galton experiments, has resulted in practically no ad- 
vancement in our knowledge of the subject in all the 
years that have since elapsed. Notwithstanding the im- 
mense stride which those experiments accomplished to- 
ward unraveling the subject, and the comparatively clear 
view they exposed regarding the proper character of ad- 
ditional investigation, nothing has since been accom- 
plished except to confirm the conclusion, hinted in Capt. 
Galton’s report, to the effect that the field covered by 
those experiments was not sufficiently broad to permit a 
clear enunciation of the law controlling the subject. 
The reasons for the apparent apathy concerning so im- 
portant a subject are not very difficult to find. The cost 
of the necessary equipment and the character of the 
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facilities required, have placed satisfactory investigation 
beyond the reach of most of those who would undertake 
it for the sake of its scientific interest. The most im- 
portant practical utility of the effect of unlubricated fric- 
tion is realized in railroad-vehicle brakes, and here the 
facilties for investigation appear to be abundant; but 
the Westinghouse-Galton experiments so clearly fore- 
shadowed the expenditure of time and patience that 
must accompany the attainment of comprehensive and 
conclusive results, that each railroad organization seems 
to have shrank from the undertaking in the hope that 
some other would feel better justified in attacking the 
problem, 

The first actual movement giving promise of eluci- 
dation of the subject was the construction of the Master 
Car Builders’ brake-shoe testing machine. It was hoped 
that this apparatus might furnish both the facilities and 
inspiration for such a methodical and complete system of 
experiments that the complicated action of brake shoes 
during the stopping of a train might become not only 
analyzed and understood but also so reduced to a com- 
prehensive, even if complex, statement of law that, under 
any given conditions, an accurate forecast of that action 
and of the resulting length of stop could be readily en- 
compassed. ‘Thus far, the results of experimental use 
of the apparatus have proved disappointing to those who 
had hoped for such an investigation. The tests so far 
undertaken appear to have been wholly directed toward 
the determination of standard specifications for accept- 
able brake shoes. It seems not unnatural that this pur- 
pose should have been considered of first importance ; 
but it may also be true that this purpose would itself be 
finally accomplished in a more simple and satisfactory 
maner if anticipated by experiments which would lead 
to a better knowledge of the laws of friction themselves. 

The most recently published statements concerning the 
methods, results and conclusions in connection with ex- 
periments with this apparatus are those contained in a 
paper presented at a meeting of the Western Railway 
Club in September last. The paper is in the nature of a 
report upon a series of tests apparently designed to de- 
termine the outlines of a suitable system of standard 
tests for brake shoes, and contains recommendations in 
that direction. But, in addition, it also sets forth formu- 
lated conclusions, of a seemingly broad and general char- 
acter, concerning the effects of variations of pressure, 
speed and temperature upon the coefficient of friction, 
which conclusions have apparently an important bearing 
upon the subject. It cannot be doubted that the source 
of the paper clothes its conclusions with a certain 
measure of authority, particularly as a portion of them 
are announced with expressed confidence. Both for this 
reason and because of the harassing character of the ob- 
stacles generally presented to systematic and conclusive 
investigation of the subject, it is to be feared that the 
statements and conclusions expressed in the paper may 
be accepted as of an authoritative and final nature, to 
the discouragement of independent effort in such a diffi- 
cult field of operation. This fear, coupled with the con- 
viction that clearer general comprehension of the present 
state of our actual knowledge of the subject is a neces- 
sity to its continued progress, constitutes the sole in- 
spiration and motive for the following attempt to disclose 
certain pitfalls in the lines of present investigation and 
to give a clearer view of what past investigation should 
teach us. As the Railway Club paper deals with most of 
the more immediately important features of the subject, 
and as the accuracy of several conclusions expressed in 
it can hardly be accepted, it is convenient to consider the 
real status of the subject through serial treatment of the 
more important statements and conclusions of that paper. 

It may be stated in the outset that one of the chief 
sources of difficulty in recent methods of investigation, 
which also appears to be responsible for some misleading 
statements in the paper, is a confusion of terms, arising 
from the employment of the computed mean value of the 
continually varying coefficient of friction during a stop, 
made from any particular initia] speed, as a quantity of 
reference and comparison. This quantity, which may be 
designated as the “mean coefficient of friction,” is an 
artificial quantity computed from an automatically re- 
corded diagram, is affected by a variety of fluctuating 
influences and bears the same relation to the wide range 
of fluctuating values of the coefficient of friction during 
a stop that the mean effective pressure in an engine 
cylinder bears to the varying steam pressures during a 
complete stroke of the piston. It is possible that this 
mean coefficient of friction may be found a desirabie 
standard of reference in comparing the behavior of dif- 
ferent brake shoes in experiments upon a testing machine, 
although in what respect it possesses special advantages 
for that purpose is not clear. At any rate, it is to be re- 
gretted that its employment for that purpose seems to 
have led to such an extension of its use as to make it a 
basis for broad conclusions concerning the laws of fric- 
tion. Its wholly uncertain character, because influenced 
and modified by several shifting causes of variation of 
the actual coefficient of friction during a stop, not only 
renders it an unsuitable medium of analysis of the laws 
of friction hut its employment for that purpose is apt 
to lead to complication and confusion. It is not difficult 
to imagine how little progress would have been made in- 
determining the properties of steam under pressure 
through a comparison of the mean effective pressures 
computed from indicator cards taken from an engine 
cylinder under various operating conditions. Such a com- 
parison might present features of interest, but it could 
form no sound basis for discovering the causes of varia- 
tion of the steam pressure or for predicting the mean 
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effective pressures in the cylinder of a different class of 
engine operating under different conditions. At any 
rate, mean values of the coefficient of friction, computed 
from the diagrams representing the fluctuation of the 
coefficient of friction from a variety of combined causes, 
should not be treated as representing the coefficient of 
friction itself or as bearing any commensurable rela- 
tion to it. 

Although the Railway Club paper states only three 
formal conclusions, it contains two other important 
statements, and, as the five comprehend the chief peculiar- 
ities of the subject as thus far investigated, they will be 
considered serially. They are as follows: 

“The coefficient of friction decreases as the pressure 
increases, within the limits of the tests.” 

“The coefficient decreases with increase of speed, except 
from ten to twenty miles per hour, between which 
points it increases slightly.” 

“The coefficient is generally nearly constant from 
shortly after the start until just before the stop, when it 
rises from 11% times to twice the average value.” 

In tests where a constant speed of the wheel is con- 
tinuously maintained, “the curves show that the coeffi- 
cient of friction is practically a constant.” 

“Within the limits of the tests, the temperature of the 
rubbing surfaces does not affect the coefficient of fric- 
tion.” 


The Effect of Pressure. 


The first of these conclusions, that the coefficient of 
friction decreases as the pressure increases, agrees with 
the results of some previously published tests. The con- 
clusion is equivalent to the statement that the coefficient 
of friction is an inverse function of the pressure, which 
is an important addition to the information furnished in 
the reports of the Westinghouse-Galton tests. It is 
quite in accordance with what should be expected from 
the nature of the most plausible explanation of the 
actual phenomenon of frictional resistance; that is, all 
surfaces are characterized, in greater or less degree, by 
elevations and depressions, due to porosity, unevenness 
of texture and mechanical treatment, which become in- 
terlocked when the surfaces are pressed together. Mo- 
tion between surfaces so pressed together is necessarily 
accompanied by more or less abrasion, cutting and tear- 
ing of the interlocked articles and consequent wear of 
the surfaces. Naturally, the surface irregularities be- 
come more completely interlocked as the surfaces are 
more forcibly pressed together and the resistance to 
motion therefore increases with increased pressure. But 
the more prominent or coarser superficial irregularities, 
which present the relatively greatest effective resistance 
to motion, become engaged through even light pressures ; 
and, while increasing pressures progressively engage an 
increasing number of irregularities, they are of rapidly 
diminished size and resistance, so that the friction does 
not increase in proportion to the increase of pressure. 

That is, the coefficient of friction becomes smaller as 
the pressure increases. It seems quite certain, however, 
that the coefficient of friction cannot continue indefinitely 
to decline at a uniform rate with increase of pressure, 
for, otherwise, it would only be necessary to sufficiently 
increase the pressure in order to reduce the coefficient to 
zero and thereby eliminate friction altogether—an in- 
conceivable condition. It may reasonably be expected 
that, as the pressure continues to be increased, a condi- 
tion is approached in which nearly all the surface ir- 
regularities become interlocked and thereafter the co- 
efficient of friction wouid remain practically constant. 
It is not unlikely that such a condition would be reached 
only with great pressure, perhaps so great as to result in 
crushing the material of the surfaces. The actual varia- 
tion of the coefficient of friction through widely differ- 
ing pressures between unlubricated surfaces of a given 
area of contact, has not yet been determined; but it 
may be confidently expected that, for the same speed and 
temperature, the coefficient of friction will be found to 
be a maximum for very light pressures, to decline rapidly 
as the pressure begins to increase, and to continue to 
decline, but with constantly decreasing rapidity, as the 
increase of pressure progresses, thus approaching a min- 
imum limit, which may, however, not be actually realized 
within the limit of crushing pressures. 

A disappointing feature of the conclusion formulated 
in the Railway Club paper, respecting the effect of varia- 
tion of pressure, is that it appears to be based upon com- 
parison of the values of the mean coefficient of friction 
computed from stop tests, which values are complex 
functions of variation of the speed and of other influences 
as well as of the pressure. Data of the kind published 
is not suitable for a satisfactory analysis and supplies 
no basis for accurate conclusions of such a nature. The 
general character of the conclusion drawn supports, so 
far as it goes, the theory above offered with reference 
to the ultimate relations between the coefficient of fric- 
tion and the pressure; but this branch of the subject 
of brake-shoe friction must yet be submitted to a much 
more systematic and comprehensive investigation, the 
proper character of which will be considered hereafter. 


The Effect of Speed. 


The second statement, that “the coefficient of friction 
of brake shoes decreases with increase of speed, except 
from about ten to twenty miles per hour, between which 
speeds it increases slightly,” is very unfortunate. Exam- 
ination of the data published with the paper discloses the 
fact that the statement is founded upon a comparison of 
the values of the mean coefficient of friction during 
stops made from various initial speeds. The mean value 
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of the continually varying coeflicient of friction seems 
to be treated as if it actually represents the coeflicient of 
friction; and the intial speed, which exists for a single 
instant only during the stop and then declines (in ac- 
cordance with a law involving the variation of the co- 
efficient of friction itself) through all the inferior speeds 
down to zero, is made the basis of speed reference. If 
the statement were couched in terms expressive of the 
actual conditions, it would be less open to objection, 
though not entirely free from criticism, inasmuch as the 
practical utility of the information may be seriously 
questioned, for reasons hereafter given; but, as it stands, 
the statement conveys an impression which is incorrect 
and misleading. 

If any single essential principle involved in the laws 
of friction may be regarded as definitely established, it is 
the inverse relation between the coeflicient of friction and 
speed. Other influences remaining constant, increase of 
speed, from a state of rest up to the highest velocities 
entering into past experiments, is accompanied by a con- 
tinuous and regular decrease of the coefficient of friction. 
There is no such break in the continuity of this law as 
would seem to be indicated by the statement that, be- 
tween the speeds of 10 and 20 miles an hour, the coefti- 
cient of friction increases. The quantity,which is found 
to increase between those speeds is not the coefficient of 
friction, and, moreover, the relation between the co-, 
efficient of friction and speed cannot be reliably de- 
termined from stop experiments. Experiments in un- 
lubricated and in various degrees of lubricated friction 
all point to this characteristic law, though the difficulty 
of preserving uniformity of other conditions at different 
speeds, especially in lubricated friction where the physi- 
cal condition of the lubricant cannot be maintained 
constant, may sometimes result in seeming irregularities. 
The law was first discovered in the Westinghouse-Galton 
experiments and its character was clearly disclosed in 
the tabulated results of Captain Galton’s published re- 
ports. If confirmation were necessary, it is abundantly 
supplied in the results of later experiments. It is iilus- 
trated in the diagrams published with the Railway Club 
paper. Nearly all the stop diagrams clearly show that, 
as the lower speeds are reached near the end of the stop, 
the coefficient of friction continuously rises. This is 
particularly true of the stops made from the higher ini- 
tial speeds. Those made from comparatively low initial 
speeds may seem to indicate a decline of the coefficient 
friction as the speed approaches 10 miles per hour; but 
the coefficient always has a tendency to decline during 
the early part of a stop, from whatever initial speed, 
through an entirely separate cause, and these stops from 
low initial speeds supply no ground to justify the general 
statement that the coefficient of friction increases as the 
speed increases through the range of from 10 to 20 miles 
per hour, 

The actual] relation between the coefficient of unlubri- 
eated friction and speed was fairly well defined in the 
Westinghouse-Galton experiments. The friction of rest, 
formerly regarded as a combination of friction with ad- 
hesion, seems to -have been quite clearly shown to be 


merely a particular and extreme case of the friction of 
s 


motion although, in lubricated friction, the viscosity of 
the unguent appears to exercise an additional influence 
upon the friction of rest. From the friction of rest, 
the coefficient of friction regularly and constantly de- 
creases for increased velocities, the decrease being very 
rapid at first, but continually less rapid as the increase 
of the velocity progresses, up to the highest velocities 
of experiment. This relation is rationally explained by 
the interlocking theory. When motion between surfaces 
is rapid, there is less time for the interlocking of the 
particles to occur, and consequently, under the same 
pressure, the interlocking is less complete than at lower’ 
speeds. When at rest, the interlocking is as complete 
as can occur under the pressure employed; but as the 
speed is increased the interlocking becomes less and less 
effective, so that, at very high velocities, interference 
occurs only between the summits of the more prominent 
projections upon the surfaces. It is manifest, however, 
that, although the coefficient of friction must be expected 
to continue to decrease as the speed is indefinitely in- 
creased, there will always be some frictional resistance at 
any finite speed, however great, and therefore the co- 
efficient of friction cannot actually become zero for any 
finite speed. That is, stated in general terms, the coeffi 
cient of unlubricated friction has a maximum value when 
the speed is zero, from which its value declines, rapidly 
at first and thereafter continually more slowly, for in- 
creased speed, and approaches the value of zero as the 
speed approaches infinity. These are the conditions 
upon which a mathematical statement of the law must be 
based. They definitely preclude such expressed conclu- 
sions as that the coefficient of friction is found to vary 
according to the square root of the speed. While it is 
undoubtedly true that, for a comparatively narrow range 
of speeds, the results of experiment could be formulated 
with sufficient accuracy upon that basis, yet such formu- 
lated statements are fragmentary and the assumed rela- 
tionship cannot correctly represent a wide range of the 
conditions, as its employment inevitably leads to error 
when indefinitely extended. The curve of relationship 
so formulated is necessarily a parabola, the axis of 
which is parallel to the axis of speeds. It is certain 
therefore that, for some finite speed, the curve will cut 
the speed axis and give a zero value for the coefficient of 
friction, while, for all greater speeds, the coefficient of 
friction acquires a negative value—an obvious absurdity. 
Expression of the law is clearly restricted to a mathe- 
matical curve to which the axis of speed becomes tangent 
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at infinity. he curve most naturally suggested as com- 
plying with the requirements is the equilateral hyper- 
bola. If f’ represent the coefficient of friction and 
V the speed, the curve of relationship is represented by 
: 4 ___ in which a and b are constants 
1+0bV, 


suitable for the materials and conditions, to be deter- 


the equation f’ - 
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Behavior During a Stop. 

The third statement of the Club paper, that “the co- 
efficient is generally nearly constant from shortly after 
the start until just before the stop,” is evidently intended 
as a general observation of an approximate rather than 
an exact character. A superficial examination of the 
diagrams illustrating the paper seems in a crude way to 
justify the statement. ‘The diagrams of the long stops, 
made from high initial speeds, seem to support the state- 
ment somewhat more than do those from lower speeds, 


(eae maitl 





Fig. 1. 


It will be observed that the max- 
imum value of f’ (equal to @) occurs when V is zero, and 
that it declines, at first rapidly and then continually 
more slowly, as V 


mined by experiment. 


is increased from zero upward, be- 
coming zero only when V is infinity. Unfortunately, no 
experiments have as yet been so conducted that the values 
of the constants a and b may be satisfactorily determined 
for brake shoes rubbing upon car wheels. The only data 
available is that furnished in the Galton reports, and that 
is unsatisfactory because of the omission to record the 
brake-shoe pressures in the experiments furnishing the 
data. A vast number of separate tests were made at 
different constant speeds between the limits of bare 
movement and of 60 miles per hour. The observed co- 
efficient of friction for each of the different speeds varied 
considerably, as indicated by the maximum and minimum 
values published, and it is impossible to judge of the 
extent to which such variation is due to variation of 
pressure, in the absence of record. The experiments at 
each different speed appear to have covered a variety of 
pressures, and it is not unlikely that the mean value of 
the coefficient of friction for each speed represents a 
mean pressure approximately applying to all the speeds. 
Assuming that such is the fact, the mean values of the 
coeflicient of friction for various speeds have been formu- 


lated and furnish for @ the value .826 and for b the value 


while the shortest stops, made from quite low initial speeds, 
would scarcely suggest such a view. A careful analysis, 
however, of even the longest diagrams, brings to light a 
most interesting and instructive characteristic fluctua- 
tion of the coefficient of friction during a stop, which 
has a very important bearing upon this and other aspects 
of the subject. ‘The rate at which the diagram paper 
traveled during the period occupied in making stops is 
such, when compared with the ordinates representing the 
coefficient of friction, that quite materia: variations in 
the ordinates are lost upon the eye in casual observa- 
tion. If, however, the ordinates are platted upon a 
much more considerable scale, these variations become 
quite pronounced and produce an altogether different im- 
pression. Fig. 1 is a reproduction of the diagram illus- 
trated in the Club paper as representative of a stop 
made from an initial speed of 60 miles per hour, the 
length of stop being 1898.5 ft. The more obvious 
vibrations of the recording péncil having been equalized 
and the ordinates carefully measured at uniform inter- 
vals, they are plotted in Fig. 2 on a scale 10 times as 
great as that of the original. In each case, the diagram 
begins at the right, from which distances are to be 
measured toward the left, the ordinates representing the 
coefficient of friction. Where one might superficially 
conclude from the appearance of Fig. 1 that the co- 
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08532. 'The following table shows in parallel columns 
the mean values of the observed coeflicients of frictiqn 
for different speeds, and also those calculated from the 
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It is to be noted that the constant @ of the formula is 
to be regarded as constant only for a given brake-shoe 
pressure; it must be regarded, and perhaps also the con- 
stant b. as a function of the pressure, with which it 
varies by some law as yet undetermined and determinable 
only with the aid of experimental data of a more suit- 
able character than any yet published. Inasmuch as the 
particular pressure, for which the constants a and b 
have the values employed in computing the above table, is 
unknown, the formula as it stands has no practical 
utility. But it undoubtedly represents, with approx- 
imate accuracy, the fluctuations of the coefficient of fric- 
tion under a specific set of conditions which remain prac- 
tically constant while only the speed varies, and it may 
thus be usefully employed for the purpose of illustration, 
as presently shown. It may be stated, therefore, that, 
so far as our present knowledge extends (and other con- 
siderations, presently discussed, seem to satisfactorily 
confirm the correctness of the conclusion), all other con- 
ditions remaining uniform, the coefficient of friction con- 
tinuously and regularly declines as the speed increases, 
Conversely, if, during a stop, it were possible to pre- 
serve the intial conditions unaltered, the initial coefficient 
of friction would continuously increase as the speed de- 


creases. 


efficient of friction is “nearly constant” during the 
greater part of the stop, such a conclusion hardly proves 
satisfactory after examining Vig. 2. 

Fig, 2 satisfactorily illustrates the characteristic fluc- 
tuation of the coeflicient of brake-shoe friction during a 
stop, even though it is somewhat obscured by the effect 
of many irregularities due to vibration or other acci- 
dental causes. It was discovered in the Westinghouse- 
Galton brake trials and clearly enunciated in Capt. 
Galton’s reports. It is of high importance in assisting 
to explain the character of phenomena at variance with 
conclusions based upon the hypothesis that the coefficient 
of friction varies only with fluctuations of speed and 
pressure, The causes of each of the characteristic pe- 
culiarities of the friction line of stop diagrams will be 
separately discussed later on, but the peculiarities them- 
selves may be advantageously distinguished and enumer- 
ated here. With the initial application of the brake 
shoe to the wheel, the friction line rises rapidly, but not 
instantly, to a maximum. It then begins immediately to 
fall back, in a curve convex toward the axis of distance, 
and after a moderate time reaches a minimum. It then 
gradually and continuously rises again until quite near 
the end of the stop, where the rise continues with greatly 
increased rapidity and terminates almost perpendicularly 
at a much greater height than at any previous point 
during its course. The course of the friction line may 
always be more or less modified at any point throughout 
the stop on account of accidental influences, which will 
also be discussed; but diagrams from the testing machine 
seem to be especially affected by vibration. Neglecting, 
for the present, consideration of the initial upward 
movement of the friction line, the immediate decline of 
the coefficient, after the initial maximum has been quickly 
attained, is a feature of most noteworthy significance. 
The pressure of the brake shoe upon the wheel is con- 
stant. From the first application of the shoe, frictional 
retardation immediately becomes effective and the speed 
at once begins to decline. Under these conditions, the 
coefficient of friction must at once begin to increase. even 
though slowly, unless some hitherto unconsidered in- 
fluence causes the friction to decline more considerably 
than the falling speed causes it to increase. As. the 
friction actually does decline and declines very consid- 
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erably (except perhaps in cases where the initial speed 
is quite low), it is absolutely certain that the coefficient 
of friction is affected by some other influence than simply 
pressure and speed. Whatever that influence or combina- 
tion of influences may be, it is distinctly such that it 
opposes, with varying degrees of effectiveness at different 
periods of the stop, the increase of the coefficient of fric- 
tion due to the decline of the speed, and thereby results 
in a friction line which has been characterized in the 
Railway Club paper as “nearly constant.” 
The Effect of Continued Rubbing. 

The fourth statement of the Club paper, that, at 
constant speed, “the coefficient of friction is practically 
a constant,’ when combined. with the preceding consid- 
erations, presents a striking incongruity of conclusions. 
Understanding the influence of pressure to be eliminated, 
because the pressure is constant throughout, the three 
succeeding statements under consideration may thus be 
combined ; first, the coefficient of friction varies inversely 
with the speed; second, during a continuous application 
of the brake shoe which results in a stop, while the de- 
cline of speed occurs through a wide range, the coefficient 
of friction does not correspondingly increase but re- 
mains “nearly constant” throughout the greater portion 
of the stop; yet, third, during a continuous application 
at constant speed, when there is no elevating influence 
upon the coefficient of friction through decline of speed, 
it again remains “practically a constant.” It is mani- 
fest upon its face that these three conclusions express 
a combination of conditions which cannot coordinately 
exist. Some one of the three, at least, is distinctly in 
error. The first, the inverse influence of speed upon 
the coefficient of friction, may properly be dismissed as 
an established fact. The second, that, for some reason 
(unquestionably the operation of an unconsidered in- 
fluence), the coefficient of friction does not continuously 
rise with the decline of speed during a stop, but, as 
crudely expressed, remains nearly constant during the 
greater part of the stop, is not only attested by the dia- 
grams accompanying the Club paper, but was much 
more satisfactorily and fully established in the Westing- 
house-Galton experiments. Inevitably, therefore, the 
third statement, to the effect that, at constant speed, 
the coefficient is “practically a constant,” is the one 
which cannot be accepted, It requires no long search to 
discover the source of this misleading conclusion. The 
very next statement in the Club paper, succeeding the 
one already quoted, is as follows: ‘The curve repre- 
senting the coeflicient of friction does not, in the dia- 
grams |of constant speed experiments], start at the 
axis of ordinates. The readings obtained at the begin- 
ning of an application are always more or less irregular, 
and were, therefore, omitted when plotting the curves.” 
Ilere is the whole explanation in a nutshell. If the read- 
ings at the beginning of applications were occa- 
sionally “irregular,” it were different: but the 
extreme regularity of these ‘irregularities,’ im- 
plied by the use of the word “always,” leads 
directly to the inference that the omission to give 
them consideration is responsible for the unfortunate 
conclusion, The same sort of “irregularity” has been 
pointed out in our diagram of Fig. 2; it occurs in the 
diagrams of the experiments of others; and a careful 
analysis of the complete diagram curves, mentioned in 
the statement under consideration, would probably have 
resulted in the substitution of a more nearly correct con- 
clusion, which may be stated somewhat as follows: In 
an application, during which a uniform speed is con- 
stantly maintained, the line representing the coefficient 
of friction rises quickly, but not instantly, to a maximum, 
and then immediately begins to decline, with continually 
decreasing rapidity, until it reaches a certain level, con- 
siderably below the initia] maximum, at which it there- 
after remains “practically a constant.” As the matter 
stands, however, the substitute is now offered as the 
only rational conclusion to be drawn from the present 
state of our knowledge of the subject. 

The Westinghouse-Galton experiments at different con- 
stantly maintained speeds clearly demonstrated that, 
after the initial maximum value of the coefficient of fric- 
tion is attained (as indicated for various speeds at an 
unknown pressure, in the table produced above), it at 
once declines with a continually decreasing rate of 
rapidity. In the Galton reports, the decline was noted 
after consecutive uniform intervals of time. In attempt- 
ing to formulate the law by which this decline occurs, it 
was first assumed by the present writer that it is a func- 
tion of the time during which the shoe continues to rub 
upon the wheel. ‘his resulted in obtaining a different 
law for each different speed, and a comparison of these 
laws quite clearly indicated that. the decline is a function 
of the distance rather than tne time through which the 
rubbing continues. Unfortunately, these constant speed 
experiments did not extend through a sufficient period of 
time to permit the decline of the coefficient of friction to 
be followed to a conclusion. Here also, the obstacle re- 
sulting from a failure to supply the record of the pres- 
sure of the brake shoe upon the wheel is again encoun- 
tered. Thus no satisfactory determination of the law 
could be accomplished. But the fact that a decline of 
such a character actually takes place, was definitely 
established and its actual presence or evident. effect is 
clearly manifest in all the stop diagrams then or since 
taken, so far as they have come within the observation 
of the writer. The experiments reported in the Railway 
Club paper appear to supplement the information given 
in the Galton reports with the additional fact that, after 
a limited period of continued rubbing (the limit itself 
being as yet wholly uncertain, in the absence of careful 
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examination of the early “irregularities”), the decline of 
the coefficient of friction practically ceases. Some views 
as to the cause of the limited decline will be hereafter ad- 
vanced; but, for the present, it is sufficient to remark 
that, from any point of view, the limited character of the 
decline is rational. The fact thet, after such a limited 
decline, the coefficient of friction remains constant, with 
constant speed, is useful as well as interesting, since it 
has an important bearing upon the efficiency of the 
brakes in controlling trains upon long grades. That op- 
eration of railroad train braxes which must be regarded 
as of controlling importance, however, is the one which 
occurs in bringing trains to a prompt stop, and however 
satisfactory it may be to know that, after the brakes 
have been applied for a quarter of a mile or' more, the 
coeflicient- of friction remains practically constant, the 
question of much more real concern is, “how is it behav- 
ing during the first quarter of a mile?’ We now simply 
know that, for some reason, the continued rubbing of the 
shoe upon the wheel through a very material distance 
(probably as great as that required for a stop from a 
speed of 60 miles per hour) is accompanied by an in- 
fluence which depreciates the value of the coefficient of 
friction, and, regardless of the character of that influ- 
ence, we need to very much more definitely know its 
actual effect. 

From a joint examination and partial analysis of the 
published results of the Westinghouse-Galton experi- 
ments and of the stop diagrams accompanying the Rail- 
way Club paper, the writer has deduced a form of ex- 
pression which seems to fairly represent the character 
of the depreciating influence due to continued rubbing. 
Kor the sake of its illustrative usefulness it is here sub- 
mitted. Representing the initial maximum value of the 
coefficient of friction by f’ (the expression for which 
has already been determined), if s represent the distance 
through which rubbing has continued since the initial 
maximum was attained, the coefficient of friction at 
that distance may be represented by the expression 

dl 

_ tee where h and ¢ are algebraically positive 
constants. The values of the constants h and ec, deter- 
mined through such partial analysis of the meager in- 
formation at hand, are h = .0048 and c = .0056. It may 
be assumed for the purpose of illustration, that, notwith- 
standing the variable character of f’ (through the in- 
fluence of the constantly declining speed during a stop), 
the effect of the depreciating influence of continued rub- 
bing at any point during the stop, is the 
above formulated fractional portion of ff’, regard- 
less of the actual value of f’ at the instant. The value 
of f’ already determined from the Westinghouse-Galton 
experiments may, by substituting for V (the speed in 
miles per hour) its value as a velocity, v, in feet per sec- 

29) 
ond, be written f’ = 1 oT and when this expres- 
sion is introduced into that for the value of the coeffi- 
cient of friction after rubbing has continued through a 
ee jp > toe __ B26 
1+.0056s 1+ .02408v. 
Now let P represent the pressure of the brake-shoe upon 
the wheel and let M_ represent the mass to be 
stopped by the retarding influence of the brake-shoe 
friction; then the retardation, or negative accelera- 
tion, of the mass at any period during the stop is 
$e P 1+ .00438s 826 E . 
mM M 14 .005Gs i + 02408, ™ which v and s repre- 
sent respectively the velocity and the distance through 
which rubbing has occurred at that instant. If this 
retardation be substituted in the elementary differential 
equation connecting acceleration, distance and velocity, 
and the equation be then solved, it will be found that 
00803v* + .5v? = .00803v,° + .5v,? 
~ PS osoaee + 31.1172 log (1 + 00568) | 
m7 382s + 31.1172 log + 56s) ( 


distant s, the latter 


where v, is the initial velocity from which the stop is 

made and v is the velocity at the instant when. any dis- 

tance s has been traveled. While we do not know the 

actual brake-shoe pressure for which the maximum initial 

coefficient of friction may be represented by the expression 
an 

1 aii * we may feel assured that there is such a 


definite pressure and we have only to attribute to M such 
‘ P 
a corresponding value that the ratio V shall cause s to 


become 1900 when v, equals 88 (corresponding to a 
speed of 60 miles per hour) and v equals zero, in order to 
secure a diagram of a stop from a speed of 60 miles per 
hour, Whatever P and M may each actually be, it happens 


P 
that when i 18.3628, or when the brake-shoe pres- 


sure is about 57.1 per cent. of the weight to be stopped, 
the length of stop will be 1,900 ft. from an initial speed 


P 
of 60 miles per hour, Applying this value of M in the 


given equation representing the relation between v and s, 
it may, though a tedious operation, be solved for v when 
various different values are assigned to s. Correspond- 
ing values of v and s are then substituted in the expres- 
sion for the value of the coeflicient of friction and thus 
the values of the coefficient are determined for various 
consecutive points throughout the stop. In the absence 
of any definite knowledge of the law by which the small 
element of time is required to attain ihe initial maximum 
value of the coefficient of friction, that feature is neces- 
sarily ignored in a diagram constructed with the com- 
puted values of the coefficient of friction, and the mat- 
ter has been treated as though the initia] maximum were 


instantly attained. his introduces a slight error, which, 
however, does not impair the illustrative usefulness of 
the diagram. The diagram is as represented in Fig. 3. 

Now compare Fig. 3 with Fig. 4, which is 
Fig. 2, and reduced to half size to economize 
space, with the addition of a dotted line sug- 
gesting the general character of the friction 
line if it were freed from vibrating influences. 
It is to be understood, of course, that no one of 
the values of the four constants a, b, h and e¢, 
employed in computing the values of the co- 
efficient of friction of Fig. 3, may actually 
represent the conditions existing in the experi- 











Fig. 3. 


ment which produced the diagram of Fig. 2— 
or its equivalent, Fig. 1; but the almost exact 
similarity of the fundamental characteristics of 
the two diagrams (Figs. 2 and 3) is strongly 
persuasive of the general correctness of the prem- 
ises upon which Fig. 3 is constructed. It is safe 
to say that, with proper values of the four con- 
stants, Fig. 2 can be almost exactly reproduced 
(barring evident vibrations and irregularities) 
by this mathematical method of construction. In 
other words, the general correctness of the views 
expressed in regard to the character of the chief 
influences affecting the coefficient of friction, is 













Fig. 4. 


mathematically as well as logically sustained. 

As an additional feature of interest, however, let it be 
assumed that the coefficient of friction is not subject 
to a depreciating influence as a result of continued rub- 
bing of the brake shoe upon the wheel. The — 
of friction at any time during the stop is {=j; + 024080 
where v is the velocity at the instant. The mathemat- 
ical relation between v and s will then be found in a 
similar way to be 

00803" + .5v? = .0F8038v,? + .5v,? — 5.9861s, 


9 SE P 
in which the same value of the ratio iu (18.3623) is 


employed. Values of v are again found for different 
values of s and corresponding values of the 
coefficient of friction are determined. The 
resulting diagram is shown in Fig. 5, 
where for convenience of comparison, it 
is superposed upon the diagram of Fig. 3. 
The entirely different characters of the 
two diagrams is clearly apparent, the one 
last determined being the shorter one, 
subject only to a continuous, progres- 
sive rise of the friction line, which is 
not at all in accord with experimental 
diagrams. 

















Fig. 5. 


Of course, in stops from much lower initial speeds the 
friction line tends to rise much more rapidly, because 
the coefficient of friction increases much more consid- 
erably for a slight decrease of a low speed than for 
a similar decrease of a high speed, and it may thus easily 
occur that the depreciating effect of continued rubbing 
may be overbalanced by the appreciating influence of de- 
clining speed in stops from a low initial speed, so that, 
in such stops, the friction line might not actually drop 
below the initial maximum, but may merely remain sta- 
tionary at first or even slowly rise; but, in every case, 
the friction line rises much less rapidly, and the length 
of stop is correspondingly greater, than would be the case 
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if the depreciating influence of continued rubbing did 
not exist. 

In the light of the understanding now reached, it may 
be made apparent why the mean coetlicient of friction 
deduced from stop diagrams is not a reliable or desir- 
abie standard of reference or comparison. By refer- 
ence to Fig. 5, it is seen that, if there were no depre- 
ciating inthuence at work during the stop, the stop 
would be a short one and the mean coetlicient of fric- 
tion correspondingly high. But, as there is such a 
depreciating influence, the coetlicient of friction for 
each value of the declining speed is thereby reduced, 
and the extent of the reduction depends upon the dis- 
tunce traveled before each such value of the declining 
speed occurs. As a consequence, the longer the stop, 
with a given brake-shve pressure, from any particular 
initial speed, the lower is the value of the mean co- 
eflicient of friction. It is true that, except for acci- 
dental causes of the variation of the coetlicient of frie- 
tion, in cases where the same mass is always stopped 
under the same initial speed and pressure conditions, 
as with the Master Car Builders’ testing machine, the 
length of stop will not materially vary. But in actual 
practice, the ratio between the aggregate brake-shoe 
pressure and the mass of trains to be stopped, varies 
with each different length of train and weight of load 
(because of lack of uniformity in the breaking power 
of locomotives and cars), and the length of stop for 
a given brake-shoe pressure and initial speed may and 
does thus vary through a considerable range of distance. 
The influence of grades, also, has a similar effect in 
varying the length of stops. It will thus be apparent 
that the mean coetiicient of friction, found for a given 
pressure and initial speed upon the testing machine, fur- 
hishes no reliable measure of the mean coeflicient of 
friction during a train stop from the same initial speed 
with the same brake-shoe pressure, since the ratio 
of the net retarding force to the mass of the train 
varies greatly and, in more than 99 cases out of 100, 
is different from that of the testing machine. If 
the mean coetlicient of friction has any utility as a 
standard of reference, it is only for comparing tests 
ot brake shoes made upon the same testing machine. 
As there are other methods of making comparison of 
the frictional qualities of brake-shoes, which would ap- 
pear to serve that purpose equally well and at the same 
time to contribute data of practical utility in a system- 
atic investigation of the subject, it is to be hoped that 
the use of the mean coeflicient of friction will be aban- 
doned, as a means of comparison, in any future experi- 
ments relating to brake-shoe friction. 


The Effect of T’emperature. 

The fifth essential statement of the Railway Club 
paper is that “the temperature of the rubbing surfaces 
does not affect the coeflicient of friction.” ‘Vhis state- 
ment is in reality coupled in the Club paper with the 
one last considered. ‘he two have been distinguished, 
however, and treated separately in order that the ques- 
tion of temperature might be eliminated from the 
broader one (which, in the Club paper, was incidentally 
brought out in considering the subject of the effect of 
temperature) of the influence of continued rubbing upon 
the coeflicient of friction. Since the significance of the 
omission to take cognizance of the character of the flue- 
tuation of the coeflicient of friction during the earliest 
period of rubbing in these tests, has already been sufli- 
ciently considered, the conclusion concerning the effect 
of temperature might be at once dismissed as wholly 
unjustified, were it not for the fact that the indicated 
temperature does not appear to have shown any ma- 
terial increase until after the rubbing had extended 
through about 1,000 feet. It is difficult to understand 
how this very fact could have failed to draw attention 
to the total incapacity of the temperature recording 
apparatus to furnish even a roughly approximate no- 
tion of the changes of temperature at the actual sur- 
face of the brake shoe. It is stated in the paper that, 
in the continuous runs at constant speed, the shoe and 
wheel were cold at the start, by which it is presumably 
meant that they were approximately in accord with the 
temperature of their surroundings. ‘lhe diagrams 
illustrating the characteristic features of these tests are 
for a speed of 40 miles per hour and a brake-shoe pres- 
sure of about 2,800 Ibs. One diagram shows that, at 
about 1,000 feet after the beginning of the application, 
the temperature had risen to only about 120 degrees, 
while at 2,000 feet the temperature had risen to 670 de- 
grees. Another shows that, at the end of the first 1,000 
feet of rubbing, the temperature had risen to only 90 
degrees, while, at about 2,000 feet, it had risen to 520 
degrees. A third shows that, at about 1,700 feet, the 
temperature had risen to but 185 degrees, while at 
about 3,500 feet it had risen to 665 degrees. The in- 
congruity of such consecutive rates of the elevation of 
temperature of a surface subjected to such violent 
abrading friction ought to be instantly apparent. Any 
person so unfortunate as to have placed his hand upon 
a rapidly moving smooth surface or to have slid rapidly 
down a rope with only the resistance of the hand grip, 
has learned that, with even a comparatively light pres- 
sure and with little or no actual abrasion, a few feet 
of the rubbing suffices to raise the temperature above 
the boiling point. Any one who has observed the action 
of the brake shoes upon the wheels of a moving train 
can hardly have failed to notice that, very soon after 
the application, the flying particles of metal removed 
from the surface of the brake shoes are at such a high 
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temperature that they ignite and are oxidized as soon 
us they come into contact with the atmosphere. The 
highest rate of conductivity of any metal can be but 
siow in comparison with the speed at which the imme- 
diate rubbing surface of the brake shoe acquires tem- 
where such a quantity of heat is generated 
in so short a time; and there can be but little doubt 
that, at the end of the first 1,000 feet of rubbing, the 
actual rubbing surface of the shoe, where the friction 
occurs, had, in each of the three cases cited, nearly 
the maximum temperature reached during 
the stop. In other words, the relative sluggishness of 
conduction through the short distance from the surface 
to the point at which the thermo-electric couple was 
located, combined perhaps with tardy response of the 
temperature-recording mechanism, resulted in inaceura- 
cies of record of the temperature of the actual rubbing 
surface of the metal, which, during the early part of 
the application, have amounted to hundreds vf 
degrees—probably to a thousand. If temperature has 
any influence upon brake-shoe friction, it is the tem- 
perature of that portion of the metal that is actually 
subjected to the rubbing, and as these experiments fur- 
nish no information which can be considered of even 
remotely approximate reliability concerning the fluctua- 
tion of the coeflicient of friction during the actual 
changes of temperature at the surface 6f the shoe, and 
aus they do not even attempt to record either the co- 
eflicient of friction or the temperature during the period 
when the most important change of surface temperature 
inevitably occurs, no conclusions of any value can be 
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The Transmission of Heat Through Scale-Covered 
Boiler Tubes. 





BY EDWARD C, SCHMIDT. 

During the last three months there has been made, by 
the Railroad Mechanical Engineering Department of the 
University of Illinois, a experiments to de- 
termine the relative conductivities for heat of clean and 
seale-covered locomotive boiler flues. The were 
made by Mr. F, L. McCune, a member of the class of 


series of 


tests 


1901, and the tables and figures given below are ab- 
stracted from his graduating thesis. ‘The locomotive 
boiler tubes, upon which the experiments were made, 


were furnished by the Peoria & Eastern Division of the 
Cleveland, Cincinnati, Chicago & St. Louis, the Illinois 
Central, the Chicago, Burlington & Quincy, and the 
Chicago, Milwaukee & St. Paul. Table I gives informa- 
tion concerning the tubes themselves. f 

The apparatus used in these tests is shown in the en- 
graving. It consisted essentially of a long water cham- 
ber through which the tube to be tested was passed, and 
in which water was circulated. On one end of this water 
chamber was fastened a combustion chamber, at the 
forward end of which was placed a burner. This burner 
was supplied with gas and air. Combustion took place 
in the chamber, which served the purpose of the locomo- 


tive fire-hox. The hot gases passed through the boiler 
tube to the air. The water entered the water chamber 


at the right and left it at the left as indicated in the en- 
hoth of which points its temperature was 
upon the thermometers there shown. The water 
received the water from the city mains. It was 
provided with an overflow, as shown, and the water 
was led directly down from the bottom of this tank to 
This was used in order to give a 
the inlet and thus avoid variations 
The gas and air tanks 


graving, at 
read 
tank 


the water chamber. 
constant 
in the rate of How of the water. 
are arranged to give constant pressures of gas and air. 


pressure at 
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The inner vessels, open at the bottom, float in water 
contained in the outer tank and confine the air or gas 
in the space above the water level. These inner tanks 
can be weighted at will to give any desired pressure to 
the air or gas contained within them. The copper ball 
of the copper ball pyrometer which was used to de- 
termine the temperature of the gases entering the flue, 
is plainly shown in the cut. The temperature of the 
gases as they left the flue was read on the thermometer 
shown at the end of the tube. 

The purpose of the tests was to measure the number 
of heat units transmitted per hour through the different 


tubes. This was accomplished by weighing the water 


which circulated around the tube in the water chamber 
and measuring its rise in temperature. It was endeavored 
to maintain a constant furnace temperature at the en- 
trance to the tubes throughout all. experiments and 
thereby have available for transmission about the same 
amount of heat, since the amounts of gas and air sup- 
plied to the burner were continually the same. An aver- 
age of ten experiments gave a gas consumption of 125.6 
cu. ft. per hour and an air consumption of 842 cu. ft, 
per hour. ‘The air was supplied to the burner under a 
pressure of 53@ in. of water. 


The method ‘of conducting a test was as follows: ° 


The burner was first lighted and the gas and air pres- 








TABLE I.—THE TRANSMISSION OF HEAT THROUGH SCALE-COVERED BOILER TUBES, 
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be | 
Be Diameters of Tube, | Average 
g | ——— os Inches. Thickness 
- Furnished By ROR ecerabrs of General Character of the Scale, Etc. 
Z ‘in Service, Seale 
© ee fen : 
2 | -| Inches. 
5 Inside. | Outside. 
se | . | Res eee ee 
B) Wi A BR A ee waee cums pian 10% 1.75 2.00 0 06 Even, hard, dense, mud-colored. 
ae oe ee: eee 1314 1.75 2.00 0.04 Soft, porous, mud-colored, removed in places. 
BGI MES MER 65. 5-65 55) ad-acewre | 56 1 %5 2.00 0.02 Even, hard, dense, white. 
Po Ee ee OE. ee Le ee 1.75 2. 0 03 Hard, dense, white. 
5 So ewan es sack wae male | sins 1 75 2.00 0 13 Even, hard, dense, mud-colored. 
eee | CE: Oe | PE ees 5% | 1.75 2.00 0.07 Mileage during service, 19,690. 
0.04 Hard, dense and rough, one end; soft and 
| Saat eS. | 5 a er 3146 | 1.75 2 porous at the other. 
eee Se ee 2.25 2.40 0.013 Even, hard, dense, mileage 35,688, not tested. 
9 {C., B. & Q...... see eeeee 1.75 2.00 0.11 Hard, porous, gray; mileage 50,889. 
| 0.07 Soft, porous, mud-colored, mileage 42,190, not 
10 | es 2.00 2.25 tested. 
1] 21 1.75 2.00 0.09 Soft, porous. 
12 54 cee one <e Not tested. 
13 30 oe lee Not tested. 
14 Rone 1.75 2.00 New and clean tube. 
TABLE II.—THE TRANSMISSION OF HEAT THROUGH SCALE-COVERED BOILER TUBES. 
| Average Temperature during Tests, Degrees Fh. | P= ¢ = = 3 Averages for the Various Tests 
ia et sek a as & z ot Each Tube. 
| | o8S o | @ ee Sictnapimaietd ee 
| Of the Furnace Of the Circulating oO a = ' ° ‘ . 
Gases. Water. Ee J - ~ - << 55 F £ ¢ 
aS i_ Sue = = > 33 ./| Sis - 6 
] Fos a So a ec) a” = o 
| , | S S | 8 | ¢e8 = 54; = |a =| Seo o 
oe ibs = ie | o | Bae 3 Ee | go | S08 | bxe 5s (OS 
| e |S 9 | |/888 | Se | 28 | $2 | S8/85% 13 & 
| 5 = a | 2 » j} 2 | S28 So | He Sg i3es oer Se 
| = @ eee ee | rae 5S |B55e) 22 | ga | 85 | Swe | Shot] 0) s 
= S ze | 3 Sst = |eGne|/ 2 | Se Es | 280 | Boe" oe 
| E re) Oo | & > oO S: | 88.8] «a | SE VO Skee | SS" 6 os * 
| 2 | £. wo | ag Sz | BS | Bess | g™ s | 22 | 235 | FSon|] £5 > 
a g | be - | Se | SS | 88 | BeoZ| s 5 BE | 02 | ok he 
| gs a Zo = Be Bb Hs Be | eSos/| S a S$ |s.a/8e5e ae 
o|]/#]|F& 25 a | of a ra d of | SohO| B - O° | fot | 2855] go” 
2/;3/1%8/4 =e | Oo . | 2 Fo | BF | 28a | g Be |eog | sees | Sas 
eleie!&8 | gB | e | B Fa Sas2| 3 = =B | 6% | FESS oO 
Sistah. Sis 1! | SS ie |e (aes le C® [DML | 265] B27). 
Zi2z|3 |g es i2 bal £\2 12 teas 1S eg? |" of |PEES | Soule 
21 ¢ Ej, s = | ¢ e ~ ¢ 2 gees | 5 ~ = PSq | ema | gon! 
&lealal|s& | © < | < 4 |<4 rr] A is jis = Po] re] a 
- | icing | as ieee ae eS er Te me; | = = 
1f2}3j| 4 }| 5 | 6 | 7 8 9 | 10 uo} 2 | we | wu] 6 | 16 V7 
16 1 1650 259.34 954.7 64.94 114.44 pp 49.5 865.0 526.5 26062 
17 1 1616 259.52 937.8 64.85 110.12 87.49 45.3 850.3 650.5 29467 ~ open, O14 G » 6 
> 48 1 1631 2692 950.1 64.14 1103 87:22 46.16 862.9 584.0 26953 899.4 27370 27816 6.82 
19 1 nec 277.7 --.- 64.12 110.36 87.24 46.24 mae 584.5 27027 
3 1 1 1693 239.18 966.1 64.65 110.39 87.52 45.73 878.6 593.5 27141 77.3 97958 27137 9.10 
: | 1690' 238:28 9641 @5:46 113.04 $825 45:57 S78:0 GOT fisTa SS stem aie = 
G6 1 1559 247.64 903.3 65.76 110.62 88.19 44.85 815.1 583.0 26148 ._ ee eee mn 
5 99 1 1702 265.64 983.3 63.86 109.4 86.63 45.54 896.7 624.0 28416 855.9 27270 27828 6.75 
3 1 1682 263.3 972.6 65.3 110.39 87.85 45.09 884.8 685.5 30909 enerr - ‘ 
6 98 4 4718 28£0 1001.0 63.68 110.82 87.24 4712 9138 646.0 30449 8993 30675 29792 0.21 
8 1 1695 252.34 973.7 67.08 113.32 90.20 46.24 883.5 612.0 28299 
7 9 1 1693 256.1 974.6 66.88 111.92 89.40 45.04 885.1 669.5 30154 886.5 29370 28986 3.07 
10 1 1704 250.34 977.2 638.86 108.77 86.32 44.91 890.9 683.8 30709 
4 1 1535 249.26 892.1 65.3 109.89 87.59 44.58 804.5 546.0 24341 ean OARR Ve 
° 15 1 1507 924.7 65.75 111.04 88.40 45.3 836.3 505.0 22876 920.8 23362 24859 = 16.73 
fo. 1659 261.86 960.4 63.91 110.0 86.96 46.09 873.5 589.8 27160 ar oan 2 
Mog 11683-27212 97716 64.15 109.4 86.78 45.24 890.8 590.5 26714 °882.2 26937 26680 = =—.10.63 
5 1 1595 =. 265.82: 930.4 64.00 109.42 86.71 45.41 843.7 644.0 29244 
14 13 1 1690 =.266.9 978.5 67.82 113.94 90.88 46.1 887.6 650.2 29974 8738. 29854 29854 Clean 
14 1 1693 267.62 980.3 68.54 114.26 91.40 45.7 888.9 664.0 303844 tube 
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Apparatus to Show Heat Transmission Through Scale-Covered Boiler Tubes. 
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Types of Cars Now in Service. 
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Pressed Steel Pedestal Tender Truck, With Elliptic Springs 
(Fox Patent). 


Designed for 60,000, 80,000, and 100,000 Pounds Capacity Tenders. 


Pressed Steel Pedestal Truck (Fox Patent). Allegheny. 
Designed for 60,000, 80,000, and 100,000 Pounds Capacity Cars. 
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{ The Latest Type of Gondola Car. Solid Pressed Steel Brake-Beam. 


THE WORKS AND SOME OF THE PRODUCTS OF THE 














Allegheny. 


Solid Pressed Steel Brake-Beam. 


THE WORKS AND SOME OF THE PRODUCTS 0 














ults on Pressed Steel and Wooden Cars. 














-Beam. 





McKee’s Rocks. 








Type of Body Bolster. 


Type of Truck Bolster. 


RODUCTS OF THE PRESSED STEEL CAR COMPANY. 





SOS53 UNION PACIFIC SOSSS 





Types of Cars Now in Service. 





Pressed Steel Diamond Truck (Schoen Patent). 


Designed for 60,000, 80,000, and 100,000 Pounds Capacity Cars. 





Buckeye Pressed Steel Diamond Truck. 
Designed for 60,000, 80,000, and 100,000 Pounds Capacity Cars. 














The Steel Car Is Here to Stay. 
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Schenectady Central-Atlantic Locomotive—No. 2980 New York Central. 


OVNGGR ec ccis csc ccc coseecemase tance paren Speco,  Emmine wheel DAGGs..6 occ ccs ccccsccwes was soe Ree mm. 
POVERTY WROGIR) 6. 5:6. 62<icssa sie de eteerenearaegetemiare Ca, «=—“RUENE WON DOOGs cicero menesecndeeeneecesnnaceus 53 ft. 
OUOE = ccreciccastecccesen ccneare mouse eas tai, Gia, Went OR TIVES... 00s ccccccccsevccsccces 95,000 Ibs. 
Wier. ho Reece Oo eae ne 961% ‘in. long ; 753% in. wide Weight on trailing wheels................+-- 38,400 Ibs. 
Fieatitia® -GURERCG 6.6.6< 0:80 csiccrece ec estes teed Soewsa tt. Total weight of engine... 2. .s0 cc ciscecwcses 176,000 Ibs. 
SPARE crs cig. co Grane axel eo sveneieseic maton SOU: Sin Oe ree ee, RO noon os coche ca cccbscece secede Bituminous coal 
Grate ATCA... 16. s cece e eee eee eee eee eenes 50.32 sq. Gi, (ERRIE TCMRUIG: coc ceinc vetacgacusaueeneas was 200 Ibs. 
Driving wheel base. aun sor ares shanensl dhe gale ete abate darceaerel ¢ ft. 

















Schenectady iietacneti: Consolidation Locomotive—No. 2342 New York Central. 


STINGORE:  hcassisihi.o-sige slut ee rp ere aera eee oa Secehasin, Driving wheel Dade 2. ccc cccsccccncccacewseosss 17 ft. 
ERIVING. WHEGIE ccs case adse cewneeeee eels 63in.diam. Engine wheel base.........cceccccccececee sou ft. 9 in. 
ISQUOG. aiccccercccewoceaseeeweatas alee 70 in. diam. ‘Potal wheel base... 0600 ccccss ccc cecnce scien tee o Mb 
PRECOEMESE, -or.ascr aleve cos evereve Gerahe nanneee 96 in. long: TF ey Witle: “WWClGRt GM CULGOEN Ss 656i ccicncieccccemnweees 164,000 Ibs. 
RIGAEING ANUIRER 5 4:0:5:0.4 <0:0:6 seers eevee ae colttasg.it. Total weight of engine... 2... ccccsdssscue 190,000 Ibs. 
WRPSR sli ergc oral eleva Se.sles wiesaieraters 365; 2 in. O. D.: 16 ft. EG, NOE cara cata die eae c a eran celieualw eeaes Bituminous coal 
GEBEGLANED, (v5.54 mv cieraelere molec eacaee aarcnes Mba ee, PGer PRCHOUEO 2065 cies cotund donde seoenee 210 lbs, 














Brooks Twelve-Wheel Freight Locomotive—No. 466 Central Railroad of New Jersey. 


Ovylmdets: oc Seiceccee ans woo eeee nese aed 2=SZin. UEngine wheel bases... cicccccccccees Sail sc <oeenee Om, 
Driving WHEGs <.ccccccsucracttactaronmnned Gime, diam. “Hetal Wheel BAdG. co iiccsccccaccnesanvecs 53 ft. 2% in. 
BOUGE” occ sisal sais scare oneie oatteint an caer 7S, dian. WOME OF GRIVEES. « ..06005 occcnssiees Pia ae 160,000 Ibs. 
WEPC*DOR: a.c. sieidsape wiscarssksere sivas Hale 123 in. longs, ga in. wide Weight on front truck... .cccsccccccccsees 42,000 Ibs. 
Heating EN as byalisove gueceha exalesne aera aretana 137 sq. ft. Total weight of engine.................... 202,000 Ibs. 
ODER: levercierscarere .410; 2in. O. D.; 18 ft. iov, PEON DOOR occas ccc enicce sere hwace cows Fine Anthracite coal 
GEAUE (REORE 5 cacsccrxarcis ecinsiel saad vale eaeias oc se eetts TRONGE DYCORUEG sais cacic cncivccvnecencnawedae nies 200 Ibs. 
Drivitic: ‘WEG Bates <:tc.00c0c0 cers anssvawaees 15 ft. O in. . 














Vind Ora 5..iiuiseceeicn nn eee evades Kone 20x26in. Driving wheel base............ Be OP ee 8 ft. 6 in. 
Driving, WHEELIE. << ..o.ceees ooo ew eeonene GGin. diam. FPingine wheel base... .ccccctcceescausveves 23 ft. 3 in. 
DOMED. vo.g.5:0 Sie oieieeialo/ hel elev cret oe ee eee Gti diam. ‘Potal wheel Nase... 0.00 cccwcscwsssencees 50 ft. 11% in. 

rie-box 6 wid ac gceral dive vce eat aree¥e 126 in-long; Ob in. wide Weight on drivers... ...ccecccccccccsveenes . -93,000 Ibs. 
eating BUPIAGS cis ttncdeadere ena 143.27 sq.ft, Total weight of engine..............-...4.- 139,000 Ibs. 
CUDOG? tee wate rota ratte 280; 2in. O. D.; 138 x 41% in. Nae RL cor aks i Ne On ere oe Low-grade Anthracite 
FARO ANGRs 625 ccsiccswetnceeanueaeddeaneda SLOG M 1G, “ROUGE PPCAMIG. hoc 66 ce ewe seciecwandcases ame 185 Ibs. 











Brooks “Chautauqua” Type Passenger Locomotive—No. 1 


CMTE 5 sea ac aicncad Cocteddvetudtendewad 20% x 26 in. 
Driving WENN Si 6 cavececsowecnerdeaaee 78% in. diam. 
BO Kaa Ded hia WadeecesWeedene chaderdaews 66 in. diam, 
MENEMEc cae ccdnncdesleunanode 108 in. long ; 74 in. wide 
PENG MUNINOR sc co cenccncadsiweewanay as 2,806 sq. ft. 
MUNIN oc dial's & ditans's avake 322; 2 in. O. D.; 15 ft. 7% in. long 
Ce Ord oe ccetcusiwedecdaadcadaeaeeede 55. 7 sq. ft. 
BIRROTIIEE WORD IMMER Ses & oc caceaglauninda aidan edlalnela 7 ft. Oin. 


Engine whe 
Total wheel 
Weight on 

Weight on t 
Total weigh 
WOGe: aoa 
Boiler press! 








LEHIGH VALLEY 











Baldwin Compound Consolidation Locomotive—N 


CME. da ncgacce cada eciawouas 17 & 28 x 30 in. 
Driving Wheels .......ceecccccccccccecee OO IM. GAM, 
ROU oad dcaccdseacdades tadaugdewowwarade 66 i in. diam, 
RRC Sa ae sad aidiee adic dnonas 114% in. long; 95% in. w ide 
Heating surface .... sadditawee cae 2968.7 sa. ft. 
TEN Saas Kosaca aca 856; 2 in, O. D.; 15 ft. 1 in. long 
CRIS  AEOD oa oa Sie dee ee ones acenecadeadeenas 76.33 sq. ft 


Driving whe 
Engine wher 
Total wheel 
Weight on | 
Total weigh 
PUGl sdewas 
Boiler press 











CIPUGGIN gc cirisca wisns Haig cele dade we cane s's\elds canna oes ile 
BUNRU UNL WIOOUS ooo c 6c5c cae ceeds wdecwaeaes 63 in. diam. 
BOMGe .CVGNGGRDIEY 6. occ cee cccsvciceeucces 66 in. diam. 
Fire-box (Cylindrical) . .94 in. long ; 57 in. wide at grates 
External diameter of fire-box..........2eeceees 63% in, 
RUCGCINS GUNESEO <6 4 cca ccwicls « cieddadevide cus ci in ae 

EON a ei c ise Wewnwedesaes 350 ; 2 in. O. D.; 13 ft. long 
GUBIG BIC 6 ook wiiciocewausadadswcendesdeacacet 33 sq. ft. 





IND-WHITE COAL MINING 





Baldwin Electric Locomotive—No. 26 Berwind-White 
Coal Mining Co. 


ec BL A OOO E TE CEE PELE ET ET ECT DL” 
CIE So seo chan xu ena? 100 h.p. at 6 miles an hour on level 
Full load drawbar pull on level......... ....-4,300 Ibs. 
Starting drawbar pull on level............... -5,200 Ibs. 
EEG GROMINEUG GE TIOUOY ccdkceciesccctcosdec cece 3 ft. 
WOME dias hou waoadue woe neddice sus woawareas 4 ft. 8 in. 
Length, excluding bumping blocks........... 12 ft. 2 in. 
The controller is rheostatic. 

Driving wheels, diameter outside................30in. 
SOMEMDN a. boo cecsiacae dawn caddunsidesacenaea ae 4x Gin. 
Driving (and total) wheel base.............. 4 ft. 8 in. 
Weight on drivers (the tota] weight)........ 25,700 ibs. 











Driving wh 
Engine whe 
Total wheel 
Weight on 

Total weight 
PUGS, siaeas 
3oiler pressi 


— 





SOME TYPICAL AMERICAN-BUILT LOCOMOTIVES EXHIBITED AT THE PAN-/ 


(Locomotwes No. 975, No. 2,980 and No. 2,342 are not at Buffalo, 


but are repre 











Brooks “Chautauqua” Type Passenger Locomo 


NCOP) ac. sinie%e.craxbinilescisvalaters eteig, sislateretsiei pate 20% x 26 in. 
Driving wheels 78% in. diam. 
Boiler 66 in. diam. 
Fire-box 108 in. long ; 74 in. wide 
Heating surface 806 sq. ft. 
Tubes 2in. O. D.; 13.1t. 7% in. long 
Grate ».7 sq. ft. 
Driving wheel base... ...ccssevcesccssececee oe ft. O in. 


LEHIGH VALLEY 


Baldwin Compound Consolidation Loc 


Cylinders ¢ 28 x 30 in. 
Driving wheels 
Boiler 66 in. diam, 
Fire-box 
¢ Heating surface 
Bituminous coal IRIN aos cnc iciacets,ccanors 35 
210 lbs, Grate area 











Cylinders 20 x 28 in. 
Driving wheels 63 in. diam. 
Boiler (Vanderbilt) sleis +++ sO in. dis un. 
Fire-box (Cylindrical)... ide at gre t 
External diameter of fire-box. asians V, 
Heating surface 

Tubes 

Grate area 


BERWIND-WHITE COAL MINING CO. 


= 6 


Baldwin Electric Locomotive—No. 26 Berwind-‘Vhite 
Coal Mining Co. 


Gage of track 

Capacity 100 h.p. at 6 miles an hou" 
Full load drawbar pull on level..........--++> 4. 
Starting drawbar pull on level 

Height, exclusive of trolley 

Width 

Length, excluding bumping blocks 

The controller is rheostatic. 

Driving wheels, diameter outside 

Journals 

Driving (and total) wheel base 

Weight on drivers (the total] weight) 


SOME TYPICAL AMERICAN-BUILT LOCOMOTIVES EXHIB!’ 


(Locomotives No. 975, No. 2,980 and No. 2,342 are not at 




















Brooks “Lake Shore” Type Passenger Locomotive—No. 660 Lake Shore & Michigan Southern. 














eiOGin:. “Minginie WHOGI DAO. c.s slac6 6:5 0.9-a00's «ce.6e/ecc cwiens 28 ft. 8 in. OVINGOU dissec cd ce neeeeudnotwvanetends 2034x28in. Engine wheel base..........cccccsceccecece 31 ft. 9 in. 
in.diam, Total wheel base...........ssseeeeeeeeeeeee 53 ft. 7 in. VERMIN WHCOINY io55i:es nent eclcaes caerse 6 oC, “ROUGD WNCON NEM < cc acjiaciscaegesaciac eee 57 ft. 2% in. 
Mm sdiam, WE@hl Of GUIVGIS. occ. cc ceccccctserectes 93,500 Ibs. OD EES Pere ROE AE foe Bere one 6Gin. diam. Weight on. rivera... . nc ccccccccccccccecs 130,000 Ibs. 
4in.wide Weight on trailing wheels..............ccee- 37,000 Ibs. ANON, ida coud ce dcaswdodeae 85 in. long; 84in. wide Weight on trailing wheels.................. 23,000 Ibs. 
MOG.ad.tt, "otal Weight GF CHAING... 4.<... 26 66 csinssis ccs 167,500 lbs. ICHEINE RUDINOCE 6 o5c cccencccnsdedeaduaneeee 3,343 sq.ft. Weight on front truck...........sccccseees 21,500 Ibs. 
et WORE AUG < c-cre sib tierwp ate si pisie,e's sss slae tiene a Bituminous coal RUNGM co ccecotecseaes 285 ; 21% in. O. D.; 19 ft.Oin. long Total weight of engine...............e.00- 174, 500 Ibs. 
5.7 sq.ft. Boiler pressure Bie esate Sok. Sane ecentes 210 Ibs, Cte BIE occ cicckhccadaecevewseureu deena rE SR) ee rr re Bituminous coal 
7 ft. Oin. Deriving. Wheel Dak. cc i cccccwnedeedadnasse RGR “ERORIGE RCH a 6. oe oa tincsiviee be daciewccbceu coisa ee 
a 























lidation Locomotive—No. 1211 Lehigh Valley. Brooks Consolidation Locomotive—No. 344 Pere Marquette. 

8x30in. Driving wheel base Brera LOler ee eae Sieietel ae pian Hee Cee 16 ry 3 in, Cy lAOte ~ eccccneoes ve Recdewewe rant ons 20x26in. Engine wheel base........n..seeceeceeeees 24 ft. 4 in. 
in. diam. Saaine w heel base. ..--..eeee eee eee eeees 54 ft nie a VERGE WHGOIS 5 oe.c. bs wen evan wacinevawene ul 56in.diam. ‘Total wheel base...........c.ccsccccecees 52 ft. 914 in. 
srs diam, otal hy HeOl Base... . 000s ereereceseserers OTT BOG Ibe. MN aria arcic, dc oie welder xiaide n'a: wale Raeeeiaeaae as Gin. diaus. WIM Gtk GEIVGIE is. occ eiccccescccotneseed — 000 Ibs. 
3 in. wide w eight on drivers. .....+-.0sseeeeeeseeees 202900 Ibe. ERE 6 ears ois citar ences 108 in. long ; (4m. wide. Weight on front tricks. <.. 6. 6c ces cceeencesers 15,000 Ibs. 
8.7 sq.ft. Total weight of engine................. PP ct: i Heating etd 1: | ee pee A aE RE RENT 470.5 sq.ft. Total weight of engine.................++. 163,000 Ibs. 
| in. long Fuel ........6. igh cs Hat/ac Sal o..Bkn, eh oneh ace OEE nt a ODES cc cccccevececdia; 21m CL Res Tie. tOae ped RS Se ek ee en eer Bituminous coal 
O3 sq.ft Boiler pressure .....--+eeeeeeee ee eeeeee eevee DB CIUEGe GUD cnc ccccics scum avewedurecueuar cnet, Baller PVOGHUE Soc cce cicoccc anewcnuwae woeeaes 0 Ibs. 

PPRAUNIG WUCCE DEBG. é.cckccsaacwcneuncnaabose 15 ft. 6 in. 








RULEFALO & SUSQUEHANNA 











1 Locomotive—No. 64 Illinois Central. 














Px26in. Ekrovitie wiitel “Dage...o.5< occ sccm ncce case ore 13 ft. 6 in. 
in. diam. a Loe gs PAGO eccct oye rotsi.a 4 sieh oh diai arek one sversborew ore = - : in. 
in. diam. Total wheel base....... ere ee eee ee t. 3 in. : 
at gr ates Weight on Ps wt ERR Op Bis Sie pen): 137,040 Ibs. Cylinders .......... cisedednecdee wmtaasdeas SSA, PVE WHEE! DANG e odd ccscncedcecesesices 13 ft. 8 in. 
63% in. Total weight of engine.......5-.06.+s0s066< 167,880 Ibs. Driving wheels ........eseccscccoecccccces CeCe, (RM WEE DODD oid 6c. 0.5.6 eects d's ceddinde gaaisecaens 22 ft. 
75 Bash. MRMGIe econ eens rk ee, ern tes Bituminous coal Boiler ..ccecccccccccccces ccecssceccecccs 66in.diam. Total wheel base................sseeeeeeest 50 ft. “Si in, 
Ste jone Boller pressive... ... ccc. s+ oses ce ccaec cee ecces 180 Ibs. Fire-bOX .....ceeceseccccoes 113% in. long; 66 in. wide Weight on drivers............--+eseeeeeeees 139,140 Ibs. 
33 sq. ft. PRCQUNG GULIACE: 5 oc éccccidcccuneddenneeuws "2,989 Metts “ROSE WGIINE Of CRMC S 66. 0s. cecccaccceeens 154,485 Ibs. 
MEMINGREN 6 54) 6 c¥ ive. ae/diviact acct SOE: Fis GPs TS Fe ee We GO oe a ceived cicssedcecideind ecewne Bituminous coal 
eee GHtG ICE: cco ccicos neces vewetadederneseews PeGe kts) OUGe PCG 6 ooo ies cc tccewecsedcatanvuwons 200 Ibs, 



































The Richmond “Tramp” Compound Locomotive, No. 2427. 
Oylindere cio. cele coe cucmesandome nace LORSSE26 ins SDriving Wheel DAK <2... ccc cccccscscorcces 12 ft. 4 in. 
Driyiie WHEGS \.).0ic oc ccsiedgnvedatecoduann 62in.diam. Total wheel base, engine and tender........ 50 ft. 1% in. 
PRIOR 6 66 Ssceaiscre van Saslowe cadermeeadades 60in.diam. Weight on MEE na as ockcs dee dadeavin 109,000 Ibs. 
Bare DGS) so c0ccc ccaw cd ww cto autos 108 in. long ; pt im: Wide ‘Total weight Of CNGING..... .cccccccccescccs 145,900 Ibs. 
Fibatine: suBERCE: 5. o<0:5.58 ce 9e 8 dae wndees 964.8 sq.ft. Fuel 2.2... cece eee cece eee e cece cnees Bituminous coal 
: PERI ciccia naieaes sam 56; 2 in. O. D.; 19 ft. ey Ri PRIN REIT RUMI oa 54: o las 0.6 clea he wd ceniu acceded eas 200 Ibs. 
Richmond—No. 2427. QEate ALON cxan ccccns Maden ca cnt aoueee ee . -oL.4 sq. ft. 
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but are represented by Locomotives of their Respective Ulasses.) 
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sures adjusted, then the flow of water through the water 
chamber was regulated and the apparatus allowed to run 
until all conditions had become uniform. ‘This usually 
occupied about one hour, at the end of which time the 
test was started. At the beginning of the test a de- 
termination of temperature was made by the copper 
ball pyrometer and readings were taken on all three ther- 
mometers, which readings were also taken at intervals 
of 5 minutes throughout the test. At the end, another 
determination was made of the temperature and the water 
which had flowed through the chamber was weighed. 
Table II gives a summary of the data of the various 
tests and also the calculated results. In spite of the ef- 
forts to keep it so, the furnace temperature. was not 
maintained quite the same throughout the tests, as an 
inspection of Table II will show. It was likewise impos- 
sible to maintain the average temperature of the circu- 
lating water the same during all the tests. Conse- 
quently the range of temperature between the gases in the 
tube and the water varied somewhat. Since the rate of 
transmission of heat through the tube varies directly 
with this range in temperature it is necessary, in order 
to compare the conductivity of the different tubes, to 
reduce the actual amounts of heat transmitted to what 
they would have been for one standard range of temper- 
ature. This standard range was-assumed the same as the 
range existing during the test of the new clean tube No. 
14. These derived figures are given in column 16, Table 
II, and they show the amounts of heat which would 
have been transmifted in each case had the difference be- 
tween the.temperature of the gases and the temperature 
of the water been the same in all tests, i. e., the same 
as during the tests of tube No. 14. It is from the figures 
in this column that the losses due to scale are computed. 
The experiments are not yet numerous enough to 
permit of any general conclusions being drawn from them, 
and they are presented at this time merely to show what 
the heat loss may amount to in individual cases and to 
indicate also how widely this loss varies with different 
sorts of scale. It is the intention to continue these ex- 
periments and to accumulate enough data to warrant 
some general conclusions concerning the~relations exist- 
ing between conductivity and the thickness, hardness and 
other physical and chemical properties of the scale. 


The New Class E-2 Locomotive—Pennsylvania Railroad. 


The accompanying illustration shows the latest pas- 
senger engine of a number being built by the Pennsy]- 
vania Railroad Company, at the Juniata Shops at Al- 
toona, The absence of unsightly pipes gives the boiler a 
clean appearance, and the design shows advance in 


cording to the Master Mechanic’s formula, is 22,400 Ibs. 


Some of the important dimensions are as follows: 
Boiler, Belpaire, wide fire-box type. 


Boiler pressure, pounds per square inch....... oe seeees 205 
Diameter of driving wheels... ........ccccccccccceces 80 in. 
COTIONE ox Se atdaddva ds ceventvendiedscusecnnt 20% x 26 in. 
Travel of valve, maximum. .......cccccceces. Guanes en -7 in. 
Outside lan OF VAICCs oo 6 6c nc dccnsincccndsieacesevades 1% in. 
Total wheel base, including tender......... 60 ft. 113-16 in. 
TUE SLOG: ALOR. cc ccocccovcececsekewdneusaweuste 55.5 sq. ft. 
Total heating surface..... eueewas caenews rere - os 
DiGi GE TRG so ccscctecces ca os eheekwneed weeds aaa ake, oO 
Diameter Of BUC. 6 s..<csccdcwccccss etttehakeacneeniones 2 in. 


The Steam Features of Electrical Power House Design. 





BY F. W. DEAN. 

The design of power houses for the generation of elec- 
tricity for electrically worked railroads for various rea- 
sons is occasionally undertaken by steam railroad ecom- 
panies. The consideration of certain features of such 
plants will be undertaken in the following article. 

The first question to be considered is the boiler plant. 
Anybody t@#king this up will be strongly pressed by the 
makers of water-tube boilers, who will argue that safety 
and economy demand the use of such boilers, especially 
if high steam pressure is to be employed. They will 
point out that many horizontal return tubular boilers 
have exploded and that many others are on the point 
of exploding. It should be borne in mind, however, 
that no explosions of such boilers have occurred except 
those made with lap joints for the longitudinal seams, 
and that the reason therefor is fully understood. It is 
simply that the lap joint throws the shell out of round, 
that pressure tends to make it round, and that changes 
in pressure bend the plate at the edge of the lap and 
finally crack it. I know of several cases where pro- 
gressive eracks of this kind have caused warning leaks. 
Steam drums of water-tube boilers have in many cases 
been made with lap joints and are likely to cause ex- 
plosions. I know of one case where the crack at the 
edge of the lap on this drum of a water-tube boiler was 
discovered by subjecting the drum to hydrostatic test 
pressure. The drum opened and showed that the plate 
had been all but cracked through near the edge of the 
lap. 

There have been some disastrous explosions of water- 
tube boilers and explosions of tubes are of almost daily 
occurrence. Tube explosions are of such frequent oc- 
currence that one can hardly feel safe in being near a 
water-tube boiler. Records that I know of show that 
the explosions of water-tube boilers are twenty-five 
times as frequent as those of horizontal return tubular 
boilers, 

My object in briefly dwelling upon the safety features 
of the two great divisions of poilers is to show that the 
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locomotive building. It will be seen that it is developed 
‘roi the earlier class E-2 which was brought out last 
ear, and illustrated in the Railroad Gazette, pages 492 
ud 605, 1900. The best features of that engine, together 
with certain details of the class D 16-d are embodied in 
le new engine. 

This engine has some innovations, particular attention 

‘ving been given to the comfort and convenience of the 
iginemen, ‘The injectors are placed on the back head 

ithin easy reach of either the engineman or fireman, 
ud either injector can be put to work without the men 
rising from their seat. ‘The injector branch pipes enter 
lie back head and deliver the water approximately at the 
‘me point as with the use of the ordinary outside boiler 
checks, A No. 11% automatic restarting Sellers injector 
s used on the right side, and a No. 11 Simplex restart- 
ig Monitor injector on the left side. The sandbox is 
hnilt up around the steam dome, forming an elliptical- 
sliaped casing, the major axis being parallel with the 
boiler, This arrangement keeps the sand dry and gives 
* very neat appearance. 

Steel is largely used in the construction. The cylinders 
‘Ve Cast separate from the saddle and secured by driven 
bolts. One of these engines, No. 1,983, hauled train No. 
=1 from Jersey City to Philadelphia, May 31, the run- 
iing time, with one stop, being 2 hours and 3 minutes, 
ind the distance 90 miles. The train left Jersey City 14 
‘uinutes late and arrived at Broad street station, Phila- 
(elphia, on time, without any special effort on the part of 
‘he engine. The weight of the train, not including engine 
and passengers, was 250 tons. ‘The tractive power, ac- 


matter is not all one-sided, and in fact that the hori- 
zontal return tubular boiler with butt longitudinal joints 
has the better record for safety. 

Now in regard to economy if we consider the fact that 
it is impossible to cause hot gases to sweep over all 
parts of the tubes of water-tube boilers, that tiles may 
be displaced amd thus allow gases to short circuit, that 
where tiles rest upon tubes that are nearly horizontal 
they soon encrust those tubes and render them nearly use- 
less, that where the gases impinge upon tubes they cause 
a triangular accumulation of soot and debris, and that 
the heating surface of the tubes cannot be cleaned, it 
would seem as if no further argument is needed to show 
that a type of boiler in which these conditions and effects 
seldom occur, as, for example, any of the usual forms 
of fire-tube boilers, is the more economical, 

I know of a large street railroad plant where there 
are enough water-tube boilers to properly run the en- 
gines and also enough horizontal return tubular boilers 
therefor. Repeated trials of a week’s duration each, 
first with one kind and then with the other, show that 
the saving by the use of the fire-tube boilers amounts to 
from 12 to 15 per cent. of coal. This in money means a 
saving of about $100 per week. 

If it is high pressure that is to be considered, the 
higher the pressure the more dangerous from tube ex- 
plosions the water-tube boiler becomes, and in some of 
them the design unfits them for high pressure, while 
with fire-tube boilers there is no evidence that high 
pressure has caused a single explosion. 

If it is bad water that is encountered, this is bad for 
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either type of boiler. It sometimes fills water-tubes 
solid full of deposit and in fire-tube boilers it accumu- 
lates on the outsides of the tubes and on the bottoms of 
shells. It can be made to deposit it in a drum below 
a fire-tube boiler as well as in a drum of a water-tube 
boiler, and this is done in many cases. ‘There are puri- 
fiers that with attention are effective, and they should be 
earefully investigated by any engineer who encounters 
bad water. 

If it is a question of the forcing capabilities of boil- 
ers, the fire-tube boiler is superior to the water-tube, as 
in the former case the heating surfaces are more effec 
tive since they are more fully used and are cleaner. | 
can give ample proof of this from actual trials. It is, in 
fact, unnecessary to tell a steam railroad man that he 
has hundreds of fire-tube boilers under his care that are 
foreed at such rates that all other cases of forcing are 
utterly insignificant. He knows that the reason they 
are forced is that they have a strong draft and that that 
will force any boiler. 

From these and other considerations I have never 
found myself able to advise the use of water-tube boil- 
ers. 

Vertical fire-tube boilers will be found somewhat more 
economical than horizontal return tubulars, and where 
land is scarce or expensive they are advantageous, as by 
their use twice as much power can be obtained from a 
given floor space as with horizontal boilers of any usua! 
type. Vertical fire-tube boilers should not, however, 
be used with water that is very bad unless a successful 
purifier is installed, as the tubes are sure to leak at 
the lower ends. 

People seldom realize how important it is to take the 
greatest pains to have tight brickwork around exter- 
nally-fired boilers. Good foundations that will not set 
tle and the very best brick laying are necessary. The 
condition of the brickwork can be best tested by gas 
analysis. I know of a plant where iron flues and brick 
flues are both used. At the end of the former the CO, 
averages 12 per cent. and at the end of the latter only 
6 per cent. This is known to be caused by air leaks, as 
all other conditions are alike. 

Economizers in smoke flues in large plants are worth 
having, but in small plants, while they will save a 
proper percentage the actual saving may not be sufli- 
cient to make them worth the bother of taking care of 
and maintaining them. Here again tight brickwork is 
very important, both about the economizer and the boil- 
ers. It gives an economizer no kind of an opportunity to 
do itself justice if it does not receive the hottest gases. 
Flue connections, smoke-box doors and dampers should 
be made tight, and they very seldom are. Sheet-iron 
sides stuffed with a good non-conductor instead of brick 
work are desirable for economizer sides. 

Induced artificial draft is considerably used nowadays, 
and I am inclined to favor it on account of the facility 
with which a strong draft can be obtained. From occa- 
sional experience I am inclined to think that there is 
fully as much economy in fuel in forcing boilers that are 
proportioned for it as in running them at low power. 
Gas analyses are certainly as good or better, and as an 
investment there can be no question as to the advantage 
of the hard driven plant. Some means of duplicate 
draft should be provided. Low chimneys should not, 
however, be called an advantage of induced draft, for 
experience frequently shows that dust from low stacks 
is intolerable, to say nothing of low area of smoke. If 
rapid combustion is to be employed firemen must be 
schooled to it. 

To promote economy an econometer for continuously 
indicating COz in the escaping gases is a good thing, but 
in a plant where there is no chemist to check it with oe 
casional analysis and to keep it in order it is of very 
little value. 

I believe in large boiler units for large plants. They 
are cheaper, more economical, require less piping for 
steam, feed and blow-offs, fewer valves for all pur 
poses, fewer flues and dampers, less pipe covering and 
fewer firemen. Yet one occasionally sees large plants 
made up of small units. 

Engines are often somewhat embarrassing on account 
of the multiplicity of makers of -good types with which 
one finds himself surrounded without any effort of his 
own. Electric demands have caused weights to be 
very much increased in all parts and bearings to be 
enlarged beyond dimensions formerly used in most work. 
For hoisting at mines and in rolling mills the conditions 
have been for years fully as exacting as in street rail 
road work. The fear in driving generators is that short 
circuiting may throw great resistances on engines very 
suddenly, but a large ingot entering between the rolls of 
a rolling mill must be fully as bad, or suddenly throw- 
ing the load on a constant working mine hoisting engine 
by means of a power friction clutch. 

In selecting engines for electric work the engineer 
should look out for large sizes, heavy weights, tight 
valves and pistons and independent motions to the 
steam and exhaust valves. Valve seats that are held 
down with set screws should be looked upon with sus- 
picion. They probably always leak. Corliss valves can 
be properly seated on the iron of the cylinder casting, 
but gridiron valves need false seats which make a 
scraped joint with the cylinder casting, and should be 
held down by many countersunk screws. Piston valves 
should always be looked upon with suspicion. 

A very few years ago a large piston of a horizontal 
cylinder was almost sure to be so troublesome as to be 
avoided and vertical engines were almost necessary. 
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The simple expedient of placing babbitt metal or com- 
position in the underside of horizontal working pistons 
has worked wonders, and the necessity of vertical en- 
gines has somewhat receded. 

It is common to pipe live steam to low pressure cylin- 
ders of compound engines and to interpose a reducing 
valve in the pipe. There are several good reducing 
valves and this feature of piping may often keep a plant 
in operation, 

Electric demands for lighting and some other uses 
have spurred engine builders to perfect governing mech- 
anism, and the application of the Rites governor 
both to high and low-speed engines has left but little 
to be desired in this respect. Any sensitive frictionless 
governor, however, will, unless possessing gross defects 
in design, perform the work sufliciently well. High- 
speed centrifugal governors have but very little power, 
and the frictionless quality is therefore of the greatest 
importance, ‘Phis is entirely neutralized by tight fits, 
and every fit on a governor should be very loose, even 
at the risk of the maker being charged with doing a 
Ball bearings are used to some ex- 
tent on engine governors and are good things. A type 
of governor which has no resistance to overcome but 
which is nevertheless strong enough to set a powerful 
secondary piece of mechanism in operation which can 
work quickly is an ideal arrangement. Such are Leav- 
itt’s hydraulic governor and the Lombard water-wheel 
governor, which has been applied to a few engines. 
Charles T. Porter’s governor, as applied to the Porter- 
Allen engine, is a good example of a high-speed sensi- 
tive governor. 

The parallel working of two or more engines with al- 
ternating electric generators upon their shafts appar- 
ently made almost impossible demands upon the govern- 
ing capacities of engines, and many computations of the 
proper weights of flywheels to secure this end have been 
made and as it seems uselessly. It has been found that 
if two or more engines are once put into “step” it is im- 
possible to get them out, even if steam is shut off from 
one of them. In such a case the work is taken by the 
other engines, the generator of the dead engine becomes 
motorized and continues its speed, It can only be stopped 
by throwing the switch of its generator. It is advan- 
tugeous with engines working in parallel to have an 
electro-magnetic attachment to the governor for influenc- 
ing the speed when starting so as to have it exactly 
right before throwing in the switch, 

There has been a good deal of fear for the safety of 
flywheels. I think this is unnecessary in considering 
designs, for so far as I know, breakages have been con- 
fined to old wheels of inferior design. A wheel should 
have depth of rim sufficient for it to act as a well-pro- 
portioned girder, and the segments should be fastened 
together so as to have no weak point. The strength is a 
mathematical problem of exact solution and then if the 
material is sound, safety results. Cast iron is amply 
safe for flywheels as the strain per sq. in. at all common 
If one is not satisfied with cast 
iron cast steel is certainly safe. It is my belief that the 
great expense of some recent elaborately built-up 
wrought iron or wrought steel flywheels is not justifiable, 
Kor direct-connected generators it has long seemed a 
mistake to add a flywheel, as generators could easily be 
made heavy enough to give all needed flywheel effect. 
This has finally been done and the first installation of such 
will be in the Manhattan Railroad power house. There 
is no fixed limit to flywheel rim velocity, and it should be 
considered on its merits in each case. 

Engines with disengaging valve gears are often 
thought to have limits in speed which are not much 
above 100 revolutions per minute, but there are a sufli- 
cient number of exceptions to this to show that the limit 
is farther off. A well-known Corliss engine with 40-in. 
stroke at the Trenton Lron Works has been running for 
years at from 160 to 190 revolutions per minute. On 
the recommendation of Dean & Main, a Corliss engine 
with 36-in. stroke to run 168 revolutions per minute, 
was put in at the Washington Mills, and has been run- 
ning several years. his is a compound vertical engine, 
and usually indicates about 2,200 horse-power. There 
are also several Corliss engines running 150 revolutions. 
There are a few positive motion valve gears that can be 
run faster than the disengaging type, but there are very 
few persons who wish to have a quick-running large 
engine as there is too much anxiety about it. 

Concerning piston speed, I do not consider the usual 
limits of much account. The trouble with high piston 
speed is more with the number of reversals per unit of 
time in obtaining it than with the speed itself. Bab- 
bitted pistons and good lubrication render the speed 
harmless. I expect to see engines of 5-ft. stroke making 
100 revolutions per minute in the near future, as suc- 
cessfully running as those with 4-ft. stroke. There is, 
of course, no reason for high speed except for making a 


poor job of fitting. 


velocities is very small. 


small engine, 

Within a comparatively few years feed water heaters 
have frequently been placed in the exhaust pipes of 
condensing engines between the cylinder and condenser. 
This is a means of heating feed water usually some 60° 
I’., and therefore produces a saving of coal of about 5 
per cent. If with another heater the feed is heated with 
steam from the receiver of a compound engine a saving 
of coal of some 4 per cent. results, rather than to pass all 
of the the low-pressure cylinder. Of 


steam through 


eourse, if there are steam-driven auxiliaries, such as air, 
feed and receiver pumps the heat in their exhaust can 
best be extracted by means of a heater, from which an 
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economy of some 5 or 6 per cent. will result if steam is 
not used from the receiver. Both of these facts, how- 
ever, point to the best arrangement as being that of 
piping the exhaust of the auxiliaries both to the receiver 
and to a heater. By this arrangement no exhaust es- 
capes to the atmosphere and if there is more than the 
heater can condense it passes into the receiver and thus 
undergoes compound use. On the other hand, if there 
is not as much exhaust as the heater will condense, 
steam from the receiver flows to the heater and main- 
tains the temperature of the feed. 

Now while these considerations show an apparent 
saving by having exhaust to use it is a mistake to make 
exhaust steam for the sake of using it, for it always 
results in a net waste. This comes from the condensa- 
tion of the steam in passing to and from the auxiliaries 
and in the cylinders thereof. The use of independent 
steam-driven auxiliaries is so common that doubtless 
some engineers almost unconsciously take it for granted 
that they are necessary. The truth is they ought not 
to be used at all. I am a firm believer in attached air 
pumps unless the speed of the engine is too great (or for 
other special reason it is not advisable) and of power- 
driven feed pumps. In electrical plants these pumps 
had better be driven by motors rather than by indepen- 
dent steam, especially if the plant is alternating and in- 
duction motors can be used. The independent steam- 
driven air pump enables a vacuum to be obtained before 
starting, but observation shows that the attached air 
pump creates a vacuum sufficiently promptly. 

For large engines vertical air pumps are better than 
horizontal because they wear better. They probably 
also create a better vacuum, since the valves receive the 
water more advantageously. In independent vertical air 
pumps the twin form is advantageous because it is bal- 
anced, and of course in large capacities it reduces the 
sizes of the air cylinders, 

It is a common mistake to have air pumps too small, 
and vacua are often poor. When we consider what one 
pound less of back pressure on the low pressure piston 
of an engine means in extra work from the same amount 
of steam, the importance of a good vacuum is apparent. 

In many places surface condensers offer the tempting 
advantage of apparently enabling the same feed water 
to be used over and over and thus saving its cost many 
times where water has to be purchased. As a matter of 
fact, however, when they have been installed it will al- 
most invariably be found that the water of condensation 
is pumped to waste on account of boiler difficulties 
caused by oil. In marine practice there is no escape 
from the surface condenser, and as the boilers can be 
thoroughly cleaned at the end of each trip they man- 
age to get along. Various means of filtering the feed 
water are employed, but collapsed furnaces are common, 
and the “Paris” came into New York once with every 
furnace down, thirty-two in number. The purification 
of condensed steam was carefully investigated by the en- 
gineers of the Manhattan Railway, New York, and jet 
condensers were adopted. This caused an additional 
expense of probably some $60,000 per year for feed wa- 
ter. 

Notwithstanding the difficulties met so far in 
eliminating oil from feed water, it seems to me that it 
can or will be done successfully, not by separation of the 
oil in the steam, but by treating the water. 

The use of separators on steam pipes near engines is 
commendable, and there are several good ones in the 
market. Large engines cause vibrations in steam pipes 
and they often tear loose from their fastenings. There- 
fore separators should be large and this need has breught 
into use the receiver separator for the purpose of hav- 
ing a steam reservoir to draw from and thus to diminish 
pipe vibration. 

The use of steam jackets is not held in so high esteem 
as formerly, but on the high-pressure cylinder of a com- 
pound engine I cannot help thinking that they are effec- 
tive in diminishing initial condensation where it occurs 
most plentifully. Re-heaters will ordinarily superheat 
steam passing into the low-pressure cylinder some 60° F. 
Nevertheless there are re-heaters that cause a waste of 
steam, and unless they are large enough they will not 
cause a saving sufficient to counteract the loss coming 
from the extra radiation from their surface. One-half 
square foot and upwards of re-heating surface per indi- 
eated horse-power will give good results. Re-heating 
by the escaping gases from boilers must be very effec- 
tive but has searcely ever been done. Dean & Main 
have recently designed such a re-heater for a water 
works pumping engine, and it will shortly be put into 
service, 

Steam pipes present a subject for consideration. In a 
long line of large pipes without fittings a wrought steel 
or iron pipe with thin pressed steel flanges double riv- 
eted to the pipe and to each other is about as good as 
anything. If there are so many fittings that this is 
impracticable the best pipe is that with thick flanges 
welded on and bolted together, the next vest that with 
the Van Stone joint, next to this that with cast steel 
flanges double riveted to the pipe and bolted together. 
A good pipe can be made by screwing pipe into cast 
flanges, provided the pipe goes clear through and ends 
flush with the face of the flange. The pipe may also 
be peaned out against the flange very likely with ad- 
vantage, but the gasket should bear against the end of 
the pipe in order to make sure that the steam does not 
leak back around the threads. The threads should be 
cut on a taper and almost disappear at the end of the 
flange in order that the thickness should be nearly full 


at that point. The length of the screwed portion of the 
flange should be nearly or quite 4 inches, 

The worst pipe is the regular commercial kind with 
the pipe screwed partly through the flange. They al- 
most always leak around the threads and the length of 
contact between the threads and the flange is not enough 
to give a sufficient resisting moment to the bending that 
comes from expansion and contraction. 

First-class lines of piping such as referred to above are 
often put up for safety from various standpoints, but 
they are interspersed with cast-iron valves and separa 
tors and perhaps other fittings. I do not recall that any 
body has used cast steel separator nozzles or bodies or 
valves with cast-steel bodies. Yet it is not uncommon to 
use cast-steel boiler nozzles and tees and elbows of steve! 
castings. In order to make a pipe system really of the 
best for high pressures these refinements should be in 
troduced. 

Concerning the thickness of flanges and the sizes of 
bolts connecting them, I think that there should be very 
little difference in different sizes of pipes. Flanges 2%- 
in. to 134-in. in thickness and 1%-in. bolts for most sizes 
I think are advisable and certainly recommend %-in. 
bolts to be the minimum size. The proper idea, it seems 
to me, is to make joints so strong and rigid that they 
will not yield from the strains of expansion and con- 
traction, but will compel the pipes to bend. In this way 
the joints will be prevented from leaking if they are 
properly made up. In regard to making joints, at least 
for what are called high pressures, the corrugated cop- 
per gasket, wholly inside of the bolts, washed with thin 
red lead on each side, is the best as far as my experi- 
ence has gone. The flanges should be cut back a little 
outside of the gaskets. Pipe joints for pressures up to 
205 lbs. have been made with success in accordance with 
these recommendations. 

Stop valves should always be placed as far from 
boilers as possible, so as to diminish the length of dead 
pipe when a boiler is out of service. This prevents con- 
densation in thi§ amount of pipe and renders the great- 
est amount available for repairs when a boiler is out of 
service. Valves should also be in horizontal pipes sv 
that condensation will not accumulate above them. 

Feed piping should usually be of brass as hot water 
in wrought iron pipe will corrode through in four or 
five years. If the expense of this is too great cast-iron 
pipe can be used. Long turn fittings had better be em- 
ployed, and if brass is too expensive cast-iron even on 
brass pipe ean be used with success. Feed pipes should 
be of such size that the velocity of the water is from 
two to three feet per second. Cast-iron feed pipe if 
made strong enough will do in place of brass, and in 
many large plants would naturally be used. 

Automatic check valves are good things on boilers, es- 
pecially on water-tube boilers, as their tubes so often 
explode. They prevent the steam from other boilers 
biowing out at such times. 

IT always advocate the use of the best of machinery 
finished bolts for large steam pipes, as cheap bolts too 
often break. I also advocate spot facing the bearings 
for heads and nuts in order to avoid breaking off heads 
and threaded ends from one sided bearing and in large 
pipes this is rather important. For high pressures bolts 
should not be over’4 in, apart from center to center, 

Concerning the sizes of steam pipes, they are often 
made too large and especially so from the boilers to 
the main. A velocity through pipes or 80 ft. per second 
for steam is slow enough, but it is often much slower. 

The design of pipe hangers is difficult in order to 
avoid a scrap iron appearance to the system, and the 
commercial piper will pretty surely produce this effect if 
special designs are not made for him. 

Pipes should always be pitched so that they will drain 
in the direction of the flow of steam, as an effort to 
drain back will not be successful, as the steam will 
carry the water along with it. 

Expansion and contraction of steam pipes should pref- 
erably be allowed by ample bending facility of the pipes 
by having sufficient lengths at right angle to each 
other. The Pearson slip joint is, however, a good de- 
vice, and for small motions the corrugated copper ex- 
pansion joint is good. The latter permits lateral as well 
as longitudinal motion. 

Copper bends should never be used because they have 
to be brazed; at least, I have not known any seamless 
drawn copper pipes to be bent. If, however, brazed 
pipes are well clamped or wound with wire they may be 
well enough. 

The design of small piping is always difficult to make 
look well. Many steam plants have the appearance 2 
few months or years after they are built of having many 
after-thought pipes, but it is certainly desirable thal 
they should not have it when they are new. In vertical! 
triple expansion pumping engines where the lagging is 
often made continuous over cylinders and re-heaters tlie 
piping is sometimes enclosed in the lagging and the 
spindles of the valves pass through finished thimbles, 
the wheels only showing. This is very neat looking. 

Gate valves should always be used in water pipes, but 
it is not so certain that they should be used in steam 
pipes. The valve problem is a difficult one and it often 
seems as if there are no good valves, although they are 
probably as good as they can be. 

Returning again to the matter of economy of fuel, 
superheated steam has returned again for consideration. 
It has been found that there is a great possibility here, 
but it will be perfectly futile to undertake its use un- 
less the owners and engineers are determined to see that 
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the devices are properly worked and properly main- 
tuned. There are in Kurope cases where great economy 
in the use of steam has been found and maintained, but 
ne ecoremy in fuel on account of the waste of heat in 
the superheating furnace. Furthermore, superheat in 
steam is such a vanishing condition that the greatest 
pains must be taken to preserve it. It is not strange 
that this should be so when we consider that super- 
heated steam contains comparatively little heat even 
when high in temperature, and thus the head of tem- 
perature being greatly above that of the surrounding at- 
mosphere the heat flows out rapidly. A striking case 
of this is known where it was desired to use highly 
superheated steam in a certain process. The steam 
left the superheater at about 800°, and when it had ar- 
rived at the point of use the superheat could hardly be 
identified. In this case, of course, proper means of in- 
sulating the pipe was not employed, and this serves 
merely to illustrate the importance of taking extraor- 
dinary ‘precautions to cover pipes well and to use the 
spiallest possible pipes. Such a vanishing property will 
naturally cause hesitation on the part of conservative 
persons in going to any great expense in attempting to 
use steam of this kind. 

I am informed that at Krupp’s works they have, or 
had, a Schmidt engine, which used as much coal with 
superheated steam as without. This was due to the 
cxtravagant use of fuel in highly superheating the 
steam. In Alsace where they use moderately super- 
heated steam of about 150° F., they obtain a saving in 
coal of about 20 per cent. in slide valve simple engines 
and about 8 per cent. in the best 4-valve triple expan- 
sich engines, 


The Norton Plain Grinding Machine. 


Grinding as a finishing process for shafts, rolls, tubing 
and smiliar surfaces has latterly been recognized as an 
important advance over the more common processes of 
lathe finishing. Until quite recently the size and weight 
of the work to be handled has been thought to restrict 
the grinding process to comparatively small limitations. 
Mr. C. H. Norton, of the Norton Grinding Company, 
Worcester, Mass., has been a persistent investigator of 
the advantages of grinding and in the design of the ma- 
chine which is here illustrated has given a new aspect to 
the process. It has been demonstrated by work done with 
this machine and others, similar but of lighter make, 
that grinding with a well-made machine is not only more 
accurate but is also cheaper than other methods. 

The bed of this machine is a single large casting rest- 
ing on three points of support, one of these points being 
directly under the emery wheel support and the other 
two being disposed as shown in the front view of the ma- 
chine. The relation of these points establishes a base out- 
line along the lines of a triangle of practically equal 
sides. The weight of the machine is 9,000 lbs., the length 
of the base 18 ft. and the width 4 ft. 6 in. 
The emery wheel is 24 in. in diam. and 2 in. 
thick, and the machine will swing 18 in. in 
diam, and receive 8 ft. of length, and tapers as great as 2 in. 
to the foot can be ground. There are no overhead cones 
and all changes of speed are therefore made at the ma- 
chine itself. There are 16 changes of table speed, eight 
changes of work speed, and six changes of wheel speed, 
all of which can be made without stopping the table, the 
work, or the wheel. The driving belt is 4 in. wide and 
the largest step of the spindle pulley is 10 in. in diam. 
Irom this description and the three views of the machine 
which are given it is apparent that very heavy and long 
work may be done without any considerable vibration. 

We have seen a record of work done by this machine 
and a few typical operations are here given: Four Corliss 
engine valves 5 in. in diam. and 231% in. long, turned with 
a Jathe feed of about 12-pitch, were ground in an average 
of 17.25 minutes per valve, the average grinding cut 
being .022 in. from each valve. Four valves 7% in. in 
diam. and 386 in. long, turned with a feed of about 16- 
pitch were ground in an average of 35.25 minutes per 
valve, the average grinding cut being .027 in. per valve. 
From one valve 12 in, diam. and 60 in. long, weighing 
827 lbs., turned with a feed of 16-pitch, .025 in. was 
ground in 1 hour and 15 minutes. Valves of this kind 
have a large part of their weight on one side of the axis, 
and yet they are ground in this machine, without bal- 
ancing, within a limit of .001 in, diam. 

A pair of chilled rolls having bearings 10 in. in diam. 
and 8% in. long, the diameter of the roll portion to be 
ground being 17 in. and the length of roll portion 30 in., 
Were ground complete in 12 hours, including the bearings 
and a form for a knife which they were intended to roll, 
12 in. diam. being ground from one of the rolls. They 
Weizhed 1,600 Ibs. each and represent the maximum weight 
for which this machine is suitable. A roll 10 in. in diam. 
and 12 in, long, which was rough from usage, was re- 
ground in five minutes; another roll in similar condition 
W reground in eight minutes, and a third roll in 12 
Mnutes. One roll 10 in. in diam, and 24 in. long, much 

hed by crushing emery, was reground in 1% 
fictivs, and another similar roll in worse condition was re- 
gtound in two hours. 

hardened steel roll, the body of which was 2% in. in 
diam, and 8 ft, 3 in. long, and the bearings of which were 
6 in. long and 1% in, in diam., needed to be straightened. 
In 2% hours the diameter was reduced .015 in. and the 
bearings were included in this grinding. A car axle 
turned with the usual roughing cut in a lathe had 3-32 in. 
ground from the diameter of the rough cut and the bear- 
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gent were found to be perfectly true and smooth, there 
being no ridges or high spots. The wheel fits, bearings 
and collars were included in this grinding and the work 
was completed in an hour. 

A cast-iron roll 3 ft, 8 in. long and to finish 7 in. in 
diam. was found to be 7-64 in. larger than desired when 
measured over the tops of the tool ridges. It was ground 
to a true roll, cutting out all tool marks in 20 minutes 
and leaving it then a little more than 1-16 in. too large. 
The 1-16 in. was ground off in two hours, making 2 hours 
and 20 minutes for the total operation. A plain shaft 4 
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by a vote of the convention when first brought before 
it. 

The Association now has under recommended practice 
a specification for steel axles which was a part of the 
report on the 80,000-Ib. axle. It appears in the pro- 
ceedings for 1900, page 337, as a general specification for 
all steel axles, and in it the requirement for carbon is 
40 with limits .85 min. and .50 max. At the last con- 
vention the Committee on Revision of Standards recom 
mended that this requirement should be reduced to a 
lower percentage. In the discussion members of the 
































The Norton Plain Grinding Machine. 


in. in diam. and 8 ft. long, rough turned, 12-pitch, had 
.025 in. removed from it in 10 minutes. These illustra- 
tions could be multiplied almost indefinitely, but it is ap- 
parent that this machine is available for a wide range of 
railroad shop work and that it can be used to great 
economy and'‘advantage there as well as in other branches 
of metal working. 





The Chemical Composition of Steel Freight Axles. 


BY WILLIAM FORSYTH. 

This will be the subject of a report at the next Master 
Car Builders’ Convention, and it is fortunately in the 
hands of a committee which appreciates its importance 
and is competent to give it an intelligent treatment. It 
is one of the questions which cannot be properly settled 

















The Norton Plain Grinding Machine. 


original committee on 80,000-Ib axles objected to this 
change and favored a reference to a new committee to 
report at the next convention. The subject as referred 
to the new committee relates not only to the carbon con- 
tents, but to the chemical composition of steel axles in 
general. It was pointed out in the discussion that in 
the best practice the tendency was to use higher car- 
bon than was formerly specified, especially for larger 
sections, 

The principal reason given by those favoring lower 
carbon was that it is dangerous to have an axle con- 
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taining .50 carbon heated to dull red and then quenched 


hy cold water. No facts have yet been presented to 
show that any more high carbon axles have been broken 


than those containing low carbon. The ex- 
large road which has used thousands of 
to the present M. ©. B. requirements dur- 
five years has been that few, if any, have 
but the most frequent cause of axle 
limit 


in this way 
perience of a 
made 
ing the past 
broken in this way; 
failure is that due to stresses exceeding the elastic 


axles 


of the material in the outer fibres resulting in continuous 
bending, then cracks in detail, and finally complete frac- 
ture. The tendency, therefore, should be to increase the 


clastic limit of axle steel and the spcification for it should 


require a percentage of carbon which will secure high 


elastic limit with proper tensile strength and elonga- 
tion. 
The specification proposed by the International As- 


sociation for testing materials does not have any require- 
ments as to the carbon limits, nor for tensile tests. It 
depends upon the deflection under the drop tests to in- 
dicate the “stiffness” of the structure under which term 
are included those qualities which would be revealed and 
measured by both chemical and tensile tests. The wis- 
dom of making the drop test a substitute for laboratory 
and test-room investigation depends upon how accurately 
drop tests can be made to interpret desired qualities and 
how carefully the height and deflection requirements are 
standardized with reference to tensile strength, elastic 
limit and the carbon contents. 

There is a strange inconsistency in the present M. C. 
B. specification for drop tests in that it allows a deflec- 
tion within limits, having a difference of 1-in. for the 
60,000-lb. axle, 2-in. for the 80,000-lb. and only %-in, for 
the 100,000-Ib. axle. The deflections proposed by the 
International Association simply state a maximum as a 
result of the first blow and these are not comparable 
with the M. C. B. requirements because the height of 
the drop for the different axles does not correspond. 
The limiting deflections in the M. C. B. specifications are 
given to within 1-16 inch, and this is a refinement which 
is hardly necessary and should be changed in the new 
specifications. . The height of drop proposed by the In- 
ternational Association for the standard “B” axle is 
91% ft. greater; for the “C” axle 14 ft. greater, and for 
the “D” axle 7 ft. greater than the M. C. B. practice, 
and the maximum deflections in the two specifications 
are very nearly alike. 

If an axle steel containing earbon 


65 to .50 per cent. 


COMPARATIVE DATA RELATING 
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will deflect an amount corresponding to these maximum 
requirements wader a drop from the lower height pre- 
seribed by the M. ©. B. specification, what must be the 


grade of steel in an axle which shall not exceed these 


deflections under a drop of the same weight from a 
point 14 ft. higher? It is evident that the elastic li uit 
must be higher and consequently the carbon contents 


higher in a carbon steel, 

We have endeavored to show that the steel manufac- 
turers favor an axle steel which is higher in carbon 
than the present M. C. B. limits, and it is not likely that 
the M. C. B. committee on the subject will favor any re- 
duction in the carbon contents from present practice. 
It is safe to say that the great bulk of railroad axles 
will hereafter be made by one steel company and it is 
becoming more and more necessary for the railroads and 
the steel companies to agree on a common specification 








for axles which shall be satisfactory to both parties. 
Specified Drop Tests for Azles. 

. = 

&2 M. CG. B: ASTM: 

me 1 BS Y Height | Height | now ¢ 

Ee ft Deflection. ied oat 

= ind Drop. Drop. Z 

B.. 60,000 4% in. | 21% ft. | mgin. -8igin. 31 ft. 8in. 
Ey 80.000 53g 1D. 29 ft. 6¢6 in.-8 yg in. 43 ft. Tin. 
D..! 100,000 | 5% in. 36 ft. 5,’¢ in.-6y5 in. 43 ft. 54 in. 
The table shows the specification for drop test of 
axles as recommended by the M. C. B. Association, and 


that by the International Association for testing ma- 


terials. =: 





Comparative Efficiencies of Freight Cars With Some 
Observations Concerning Their Design. 
BY GEORGE I. KING AND ALBERT PANCOAST, 

It is pertinent to inquire upon what basis comparisons 
between efficiencies of freight cars should be made. In 
any machine, its efficiency is the ratio of the useful work 
got out of it to the total work done upon it or put into it. 
A somewhat similar conception applied to railroad freight 
cars involves the ratio of the useful or paying load to the 
total tonnage hauled; the latter of course comprising the 
dead weight of the car and its maximum, or perhaps its 


TO DIFFERENT 


TYPES OF STEEL HOPPER CARS, 


average, paying ioad. This is the usually accepted 
method, varied in its form of expression to suit individual! 
preferences. For example, a car weighing 38,000 Ibs. 
and having a maximum actual capacity to haul 110,000 
might be considered to have a ratio; first, of dead 
38,000 34.55 ; 
110,000 100 
say, 34.6 per cent. approximately ; second, we might say 
the ratio of dead weight to total haul is 88,000 
38,000 + 110,000 
n 88,000 “fe 25.7 foie 

148,000 = 100 at Cant 
the total load behind the locomotive in this case, abou: 
one-fourth is made up cars and the remaining three 
quarters is revenue freight. 

Perhaps in many respects the above discussion is quite 
elementary, but it is nevertheless desirable to keep thes: 
‘points clearly in mind as an aid to a thorough grasp o: 
the question under discussion. The foregoing leads to » 
consideration of the fact that, to use this method of com 
parison with intelligent understanding, it is essentia 
that the terms or elements entering into the calculation: 
be not hypothetical or mere assumptions; meaning by) 
this, that we be reasonably sure of our facts before apply 
ing the formulae. 

Of course the only facts involved are questions of 
weight and capacity; on the one hand, the light weight 
of the car, and on the other, its actual ability to haul 
tonnage, which implies (a) strength) and (b) availabl 
space. As to the weight of the car in the case of equip 
ment already built, a reliable track scales used possibly 
once a year, will insure all needed information, but for the 
real capacity, accurate data covering every load carried 
is essential, and, provided exceptional cases tending to 
depart from average results are barred, nothing further 
will be necessary. In the case of proposed new equip 
ment, however, only one term of our efficiency equation is 
readily obtainable, namely, the light weight of the car. 
This, of course, must be arrived at from carefully made 
estimates, but that it is possible to calculate the weight 
of a steel freight car or of a composite structure with an 
accuracy of 1 per cent. or better, has been frequently 
demonstrated. ‘To be sure, the actual average service 
loads in a case of this sort could be had only after the 
equipment was in use long enough to yield such informa 
tion, but since for new cars not yet constructed this is 
impossible, some different scheme must be provided. 

This suggests the thought that a large proportion of 


Ibs., 


weight to paying freight of or that is to 


In other words, oi 
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the revenue producing freight of the country is bulky 
stuff, such as grain, lumber, ores, coal, manufactures, 
etc., which require a fixed amount of space in the trans- 
portation elements used to handle a given tonnage of these 
materials. This fact, axiomatic as it is, does not some- 
times receive the attention 1t merits when equipment of 
different designs but of the same general style is being 
compared. For illustration, loose statements are fre- 
quently made that, Tom’s “40-ton gondola” only weighs, 
say “31,000 Ibs.,” while Dick’s trails along with “33,000 
ibs.” and Harry’s is almost out of the race at “35,000 Ibs.” 
Many people do not stop to inquire whether all these cars 
have the same strength and cubical volume, and could 
accommodate the same tonnage of all kinds of freight, or 
whether the reverse condition is true. It even seems to 
he enough for some persons (who know better) to assume 
that a so-called 30, 40 or 50-ton car, as the case may be, 
should weigh “about so much,” without any regard to 
whether it is a 40-ft. gondola with 4-ft. sides, or, if it is 
but a 84-ft. car with 214-ft. sides. To more forcibly 
bring out the absurdity of this, attention is called to Figs. 
1 and 2 herewith. Fig. 1 represents a 50-ton car weigh- 
























ing 38,300 Ibs. loaded with 110,000 Ibs. of 52-lb. really been designed and not merely dimensioned. Other 
coal. Fig. 2 shows a_ so-called “50-ton” car, details Mave likewise been standardized with satisfactory 
one of a large number in use, weighing about results, but the general principles that should underlie 
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Up to the present time, and particularly during the 
last fifty years, there has been accumulated a vast store 
of valuable information concerning the strength of ma- 
terials, the laws governing the action-and reaction of 
forces, the deterioration of structures under repeated ap- 
plication of loads, and much more of a similar nature. 
Compilations from this immense mass of actual practice, 
laboratory tests and all kinds of scientific research and 
investigation, are to-day available. Why, therefore, in the 
design of structures so vital to the welfare of the country 
as freight cars, involving as they do the expenditure of 
millions in money and fraught as they are with danger 
to life and property in the event of failure, should not 
every advantage be taken of this accumulated knowledge 
of engineering experience which is so close at hand and 
yet so seldom used? Of course, it is not meant to imply 
by this that nothing has been done in the direction of 
scientific car design; on the contrary, something more 
than an auspicious beginning has been already made. 
Witness the elaborate and painstaking investigations of 
the M. C. B. Axle Committee, with the result that there 
are to-day in use thousands of standard axles that have 
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ters. A new shop has been erected for wheel work and 
traveling cranes have been supplied wherever they can 
be used to advantage, 

This statement applies first to the 
where the walls have been taken to carry the cranes that 
ure used to lift the locomotives bodily from one track 
to another, “hey are also installed in the machine shop 
and even in the older buildings where the ceiling is very 
tow. In the new wheel shop there is a fine crane of 
1214 tons capacity, but the most radical departure is to 
be found in the substitution of the traveling crane for 
the transfer table. Such a crane is now erecting, and 
when it is in place engines entering or leaving the shops 
will be lifted and carried to any point along the face 
of the repair shops, just as they are now carried by the 
transfer table. In all, nine new traveling cranes have 
been or are being installed, 

The growth of the locomotive in recent years is shown 
by the changes that are made in roundhouse facilities. 
The length of the engine with its tender has been so 
increased that it is impossible to shelter them within the 
walls of a roundhouse that was originally thought to be 
very large. Doors have been removed and an over- 
hanging roof built out along the inside face of the build- 


erecting shops, 


ing. This affords some protection against storms, but 
ere] 
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37,150 Ibs. and loaded with 100,000 Ibs. of 52-lb. 
coal. The car shown in Fig. 2 is equipped with 
5 x 9-in. nickel steel axles and was designed to carry 
50 tons; its marked capacity is 100,000 Ibs. Both of these 
cars would readily handle 50 tons of iron ore with ease, 
at least so far as cubic capacity is concerned, but while 
the first would also haul 110,000 Ibs. of average coal, it 
is manifestly absurd to consider the second on the same 
basis, at all events for coal freight. 

When, therefore, exact or approximate efficiencies are 
to be compared of cars intended to carry materials of 
different kinds, and the great bulk of equipment comes 
under this heading, why not consider the maximum cubic 
conlents in connection with the light. weight as a fair and 
impartial field for investigation? In other words, make 
comparisons of light weight per foot of maximum cubic 
capacity rather than on the basis of dead weight alone? 
This presupposes, of course, that the relative strengths of 
the cars in question are identical; this matter will be re- 
ferred to more fully in a later paragraph. For box car 
types, the cubic capacity could be figured on the clear 
length and width inside, and height measured from floor 
to top of plate; for hopper or high side gondola cars, in- 
tended to handle coal, ores, lumber, etc., estimate the 
cubic contents to the top of perhaps a 30 deg. heap; for 
flat and low-side gondola cars, the comparison could be 
made on the basis of body weight per foot of length over 
end sills, this of course to be applied with reasonable 
discretion. 

‘Yo more clearly bring out the reasons for the above 
method of comparison and also to demonstrate that some 
of the differences popularly supposed to exist between the 
efliciencies of certain types of cars are mere myths, the 
subjoined tables have been compiled from various sources, 
and are here submitted as interesting examples of mod- 
ern practice. The calculations involved have been inde- 
pendently checked and it is confidently believed the re- 
sults are reliable within an accuracy of about 1 per cent. 
Further than to call particular attention to columns 
13 and 14, comment on our part is_ superfluous. 
The latter indicates the dead weight per cubic foot of 
heaped volume for hopper and gondola cars and a similar 
weight per cubic foot to top of plate for box car types. 
Column 18 gives supposed ratios of revenue freight to total 
haul, the caleulation being based upon marked load limits 
ana actual light weights. Observe that some designs 
tating high in this regard do not make so good a showing 
Wien examined with respect to their dead weight per 
foot of ecubie contents; the reason is, of course, not far 
to seek, 

in the above discussion, repeated reference has been 
nade to an assumed equality of strength between the 


diovent cars to be compared; we here desire to present a 
fo. observations on car design in general, and particu- 
levly to enter a plea for a more thorough realization on 
the part of railroad men and car builders, that modern 


sht equipment and especially steel cars, should be 
Cosened throughout and actually built in accordance 
With the known laws and facts of structural and me- 
chonical engineering and not on the haphazard and cut- 
anl-try method, which, unfortunately, has been but too 
Ollen adopted. 


the proper design of freight car structures seem to be as 
hazy and nebulous as ever. 

It is an established rule in bridge engineering, that cer- 
tain maximum loads are to be assumed which shall in no 
case develop fiber stresses exceeding quantities rigidly 
fixed for both tension and compression and adapted to the 
nature of the materials to be.employed and the form in 
which these are shaped. Yet there are running to-day, 
thousands of freight cars in both steel and wood (and 
these are nothing but bridges on wheels) in which the 
allowable stresses of good structural practice are greatly 
exceeded, showing that little or no attention has been 
given this important matter, either from an ignorance of 
the underlying principles of true engineering or as a re- 
sult of commercial greed, causing sacrifice of strength in 
order to cut down the amount of material that should 
properly be employed, and so cheapen the construction. 
Perhaps this condition is due more to the former reason 
than to the latter, for numerous-instances could be 
pointed out where the strength of a riveted connection, as 
shown by a simple caiculation, is only one-quarter or one- 
half that of the member or members of which it is a 
part, which is, of course, entirely inconsistent with any 
reasonable conception of economy. Furthermore, it is 
well known that a simple beam, a column, a plate girder 
or a truss of certain fixed size and design, will support 
with safety a definite load and no more. Yet many in- 
stances are at hand where this fact was evidently lost sight 
of or was perhaps not even known in car building and 
as a consequence of resultant failures, many mechanical 
men now believe (we think mistakenly) that unless 
modern freight equipment is designed along the lines 
developed by past experience with wooden construction 
the cars are necessarily lacking in the essentials of 
strength and durability. Certainly, in view of the ad- 
vanced state of structural engineering as it exists to-day, 
any such view is very unwise, to say the least, and it is to 
be hoped that these ideas will soon be forced aside and 
that true engineering knowledge will be allowed the recog- 
nition in this field that it deserves. 








Altoona Notes. 


It goes without saying that there is always some- 
thing interesting at Altoona. The shops themselves an 
the methods of work have been undergoing improve- 
ment for many years and this is still true. About two 
years ago a systematized plan was started to put the 
Altoona shops in a better position than ever for 
economical and quick repair work. In the course of 
these improvements a great deal of tearing down and 
rebuilding has been done. Walls have been strengthened 
for traveling cranes of high capacity; some buildings 
have been removed entirely and new ones have been 
erected. 

Among the recent changes is in the spring plant, which 
was fully described in the Railroad Gazette of January 
25, 1901. The building occupied by this department has 
been torn down and the machinery installed in new quar- 


makes it impossible to close the house. As for turn- 
tables, two of the old ones have been removed and new 
ones having a length of 75 ft. put in their place. These 
tables make it possible to turn any engine that is now 
on the. road and will probably be able to handle any 
that will be built for some time to come. 

In addition to the shop improvements the usual amount 
of original investigation is being carried on. To deter- 
mine the economical value of the steel-tired wheel in 
freight service an order has been placed for a large num- 
ber of these wheels of various styles. They will be put 
under cars of 100,000 Ibs. capacity and allowed to work 
out their own salvation in direct competition with cast- 
iron wheels in the same service. This order led to a 
newspaper statement that the Pennsylvania Railroad had 
adopted the steel-tired wheel for heavy freight cars. 
There is no foundation for such a rumor; it is merely one 
of many lines of investigation. 

In the laboratory the amount of work done is con- 
stantly increasing. The chemical laboratory that was 
started with Dr. Dudley as the sole occupant in charge 
has grown beyond the limits of the most sanguine ex- 
pectations of its promoters. New fields of usefulness are 
being constantly discovered and among the latest is 
that of the bacteriologist. A department for this branch 
ot work has recently been installed. His work is along 
the lines of improving the sanitary conditions of the 
cars, shops and offices, with particular attention to ob 
taining suitable water for passenger cars. Ordinarily it 
is considered quite suflicient that the water should be 
cold, and the source of supply is the last thing about 
which the transportation company bothers itself. It is, 
therefore, a new departure to find such an investigation 
occupying a prominent part in everyday work. 

The Pennsylvania specifications are so frequently used 
by other purchasers that it is interesting to note that a 
set is now in course of preparation for plush. It is the 
intention to make a _ thorough investigation into the 
subject and ascertain just what quality, strength, ma- 
terial and method of manufacture will produce an ar- 
ticle best suited for use on the 
ears, 

Among other subjects of investigation the storage hat- 
tery is now attracting some attention in connection with 
the possibilities of using it for railroad work. Acetylene 
gas is also under review and experiments are being made 
with it combined with shale gas, the latter being en- 
riched with about 25 per cent. of acetylene. 

While upon the subject of the chemical laboratory at 
Altoona it may be well to call attention to the success 
following the use of the specifications for steel axles 
that emanated from that department. Before the in- 
troduction of the present specifications a great deal of 
trouble was experienced with broken axles. It was un- 
desirable that the size should be increased and it was 
suggested that the difficulty might be obviated by the 
use of a stiffer material. This led to further investiga- 
tion that resulted in the adoption of the present specifi- 
cations. Since these have been put into force the break- 
age of steel axles under cars has entirely disappeared. 
Only three axles have given way out of some thousands 

(Continued on page 416.) 


seats of passenger 











ESTABLISHED IN APRIL, 1856. 
PUBLISHED EVERY FRIDAY 
At 32 Park Place, New York. 





EDITORIAL ANNOUNCEMENTS. 





CONT RIBUTIONS—Subscribers and others will ma- 
terially assist us in making our news accurate and com- 
plete if they will send us early information of events 
which iake place under their observation, such as 
changes in railroad officers, organizations and changes 
of companies in their management, particulars as to 
the business of the letting, progress and completion of 
contracts for new works or important improvements 
of old ones, experiments in the construction of roads 
and machinery and railroads, and suggestions as to 
its improvement. Discussion of subjects pertaining to 
ALL DEPARTMENTS of railroad business by men prac- 
tically acquainted with them are especially desired. 
Officers will oblige us by forwarding early copies of 
notices of meetings, elections, appointments, and espe- 
cially annual reports, some notice of all of which will 
be published. 


ADVERTISEMENTS—We wish it distinctly understood 
that we will entertain no proposition to publish any- 
thing in this journal for pay, EXCEPT IN THE ADVERTIS- 
ING COLUMNS. We give in our editorial columns ouR 
OWN opinions, and these only, and in our news columns 
present only such matter as we consider interesting 
and important to our readers. Those who wish to 
recommend their inventions, machinery, supplies, finan- 
cial schemes, etc., to our readers, can do so fully in our 
advertising columns, but it is useless to ask us to 
recommend them editorially either for money or in con- 
sideration of advertising patronage. 


One of the subjects that will come before the Mas- 
ter Car Builders’ Association at the convention this 
year is that of re-weighing freight cars. We need 
not say that wooden freight cars lose weight for 
some time after they are built, losing often as much 
as 2,500 lbs. in their first year. In the interest of 
carriers (and of sellers, too, when they sell by rail- 
road weight) the cars should be re-weighed and 
stenciled several times in the first years of their 
lives. Just how often they should be re-weighed and 
when weighing may properly cease are questions 
which recur from time to time and do not appear to 
get themselves settled. Obviously, they should al- 
ways be re-weighed after passing through the shops 
for extensive repairs, but the American Railway As- 
sociation has recently decided that it is not neces- 
sary to re-weigh freight cars after their third year. 
It happens, in fact, that old cars sometimes increase 
in weight. This might take place during a prolonged 
wet season, and it is said that it sometimes occurs 
from accumulation of particles of stone, coal, ore 
dust, ete. It hardly seems likely that the increase in 
weight could be important except by extensive re- 
pairs, but the decrease, of course, is important; in- 
deed, large furniture cars are said to lose as much as 
a ton in the first six months. Tank cars and refrig- 
erator cars belong in special classes, and it is ques- 
tionable if it is worth while to re-weigh these. Of 
course, they must carry the light weight for purposes 
of tonnage rating, but the commodities transported 
in tank cars are not generally rated by weight and 
the weight of the car is not of importance to the 
shipper; but if the light weight is stenciled on the 
car it will help the transportation department in 
making up engine loads. With refrigerator cars the 
case is still different. These are constantly subject 
to cenditions which materially affect the weight 
owing to the many different methods of icing and 
ventilating. Frequently shippers of beer simply pile 
ice on the top of the kegs or barrels and the floors 
and underframes of refrigerator cars are more or 
less soaked with water. But obviously even these 
cars should bear the light weight mark for purposes 
of rating if for no other reason, and it may well be 
that they should be re-weighed at least as often as an 
ordinary box car. 


Several members of Parliament and officers of the 
State in England, as well as a good many newspapers 
on both sides of the water, have been talking the 
last week or ten days about the comparative merits 
and demerits of American and British locomotives. 
An officer of the Midland is reported to have said 
that American engines sent to that road recently 
have burned from 20 to 25 per cent. more fuel, used 
50 per cent. more oil and cost 60 per cent. more in 
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repairs than the British built engines. We can forin 
no opinion of the correctness of such a statement or 
of its value without particulars. We should not be 
at all surprised to know that the American locomo- 
tives in the first six months of their performance 
had cost more for repairs than British locomotives 
in their first six months, but even 60 per cent. more 
need not be much money. We have had considerabi« 
opportunity to talk with English inspectors who 
have been watching the building of locomotives in 
this country, and we think without exception their 
testimony has been that our boiler work is below the 
British standard. It is a matter of common knowl- 
edge that American locomotives sent abroad have 
had to be taken at once into the shop to have leaky 
seams doctored. This experience has not been pecu- 
liar to any one of our builders or to locomotives sent 
to any one country. We do not consider it “patriotic” or 
“American” to deny with indignation this fairly well- 
established fact. It is a good deal more patriotic, as 
well as business-like, to see that it does not happen 
again. The difference in oil consumption is @ very 
small matter; at most the saving would not be more 
than one-half of 1 per cent. of the locomotive costs. 
In fuel consumption the difference mentioned in the 
cable reports may or may not exist. Every motive 
power man and operating officer will understand 
how, in special cases, there might be this or even a 
greater difference in fuel consumption. It is noto- 
rious that our engines are worked harder and ex- 
pected to work harder per unit of weight and per 
unit of grate area than the British engines. It isa 
part of our whole economic scheme of driving our 
machinery harder. Obviously, this more intense work 
means burning coal with less economy, but our peon- 
ple point to the net result, namely, the less ultimate 
cost per ton per mile. It is our habit to consider a 
locomotive as a part of the machinery which manu- 
factures transportation and not as a device contrived 
for laboratory demonstrations in fuel consumption. 


Cast Steel Locomotive Frames. 





On page 10 of our volume of 1899 we gave the 
status of the cast steel locomotive frame as far as 
information was then available. The matter there 
published included some chemical analyses and rec- 
ords of physical tests of the material used in loco- 
motive frames by one of the most important steel 
making establishments in the United States. This 
steel plant, as it happens, led the advance in making 
cast steel locomotive frames, and did much of the 
experimental work which was necessary on the 
earlier orders. Since that time no one has cared to 
speak very positively of the final result of using cast 
steel frames, these being justly regarded as to a 
certain extent experimental. We have, therefore. 
awaited the time when those having definite knowl- 
edge of the subject should be ready to make it pub- 
lic, meanwhile holding the belief that the cast steel 
frame must become a permanent feature in locomo- 
tive building. 

Our views, as expressed in 1899, were thought by 
some to be in advance of the art of steel making. It 
was said by a correspondent whose conservatism is 
to be respected that the difficulties from blow. holes 
and shrinkage flaws might offer greater obstaclés to 
advancement than those implied in our summary of 
the situation, and that he expected a more gradual 
introduction of cast steel frames than was antici- 
pated in our article. Since those expressions were 
published there have been many cast steel frames 
used on heavy locomotives. It has been shown ir 
practice that the views of our correspondent were 
not wholly unfounded in the matter of imperfections 
in castings, and yet the many steel frames now in 
use and their service record as a whole, seem to 
justify our forecast for their early general adoption. 

In this issue we give what seems to be the most 
complete and explicit statement of the several fea- 
tures of the steel frame question that it has thus far 
been possible to make. Mr. R. M. Galbraith’s article, 
which appears on another page, gives a complete de- 
sign of his patenting, and contains a record of wear 
of driving boxes in reguiar heavy service, with tlie 
mileage of the nine locomotives considered. The 
driving boxes of these locomotives are cast steel, 
with all faces babbitted. There are also in that 
article records of defects found in cast steel frames 
having rails of general rectangular cross section, 
similar to the old wrought iron frame sections. These 
defects as there enumerated serve to point Mr. Gal- 
braith’s argument for making a frame of I-beam sec- 
tion such as his own, or of other relatively light 
cross section, the advantage being not confined to 
lightness for a given strength, but being also in of- 


fering less chance for concealed blow holes, or for 
imbedded dross, as for example, in the one extreme 
case which he quotes, where large pieces of foreign 
matter were found in a broken frame. 

The points of Mr. Galbraith’s argument are well 
taken in certain respects, and as against the criticism 
ist destructive shrinkage strains might exist in a 
fr.me such as made from his design, he has the rec- 
ord of 11 engines for the term of years given, with- 
out a frame failure; while on 10 locomotives having 
forged frames there were six broken frames due to 
imperfect welding during the same period in which 
the record of engines having cast steel frames stands 
clear. The statement that a cast steel frame of the 
design shown can be made at less cost than a 
wrought iron frame of the same capacity is an 
important one, and should receive serious considera- 
tion. It is but just to say that within our own ob- 
servation has come a broken wrought iron frame 
wherein the failure was caused by a defective well 
in the top rail back of the No. 3 pedestal jaw of 3 
10-wheel engine, the external surface of the frame 
being perfect before the break occurred and reveal- 
ing, when broken, an unwelded area in which a circle 
of three inches could have been inscribed, in the 
heart of the frame. This is a most glaring example 
of concealed flaws in welded frames, and would 
seem to fully offset the grossest defect from dross in 
cast steel frames mentioned by Mr. Galbraith. This 
and other information here given is definite and to 
the point, and it should do one of two things, name- 
ly: Go far toward the advancement of the steel frame 
in locomotive building; or bring out definite state- 
ments of inherent difficulties, if there be such, as 
seen by those who believe there is reasonable objec- 
tion to steel frames, but have not spoken for general 
information. 

The testimony in the article referred to does not 
stand alone. We have now before us records from 
12 important railroad companies and one steel works 
who have a large number of locomotives with cast 
steel frames. The records of 219 locomotives are 
there given, covering practically the entire range of 
work required of locomotives in the United States, 
both freight and passenger. The great mass of the 
evidence in these letters is in favor of the cast steel 
frame, one of the commonest expressions being in 
sense as follows: ‘“‘We have had no trouble with any 
of the steel frames, and they appear to be as satis- 
factory as wrought iron frames.” There are within 
our knowledge many other locomotives than those 
covered by these letters, with steel frames, the per- 
centage of defects among which falls so low as com- 
pared with failures in wrought iron frames thai 
their record is very encouraging. 

There are failures of wrought iron frames, and 
likewise there have been ‘failures of cast steel 
frames, and from the records of one railroad where 
they were most frequent on one class of engine hav- 
ing steel frames the accompanying sketch is given. 

There were several repetitions of the failures at « 
end b, one failure at c, three at o, two at e and one 
at xz. Other defects are 
Ht 7? indicated by arrows; for 
i Ei; ij) example, a crack and a 
blow hole in the top rail 
over the pedestal. The 
railroad having this ex- 
perience naturally  re- 
ports that these frames 
were not as satisfactory as wrought iron frames, but 
the frequency of breaks in the same section of frame 
would seem to indicate that there was defective de- 
sign. That report states, however, that a consider- 
able amount of metal having blow holes was found 
in the frames. 

Another small sketch here given shows a singic 
crack recorded against one of a number of heavy 
locomotives on another 
railroad. The fracture 
is shown at the back 
fillet of the right main 
pedestal, and the hole 
shown was drilled to 
stop the progress of the 
crack. The — fracturé 
was not traceable to 
any flaw in the metal, and the inference is that there 
was an undue strain there, because of some unfavor- 
able circumstance in the process of casting. No du- 
plicates of this failure had occurred in the frames of 
this class of engine at the time the record was sent 
us, and we therefore classify it as an isolated case. 

Reviewing these records the fair conclusion would 
seem to be that cast steel for locomotive frames has 
latterly made great strides toward permanent use, 
but so quietly that few of us have realized to what 
extent and how successfully it has been done, 
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Freight Car Couplers. 

While essentially all freight cars used in inter- 
state service have been equipped with M. C. B. coup- 
lers for nearly a year, yet there has apparently been 
no real decrease in the volume of business of the 
coupler companies akhough this business now con- 
sists only of couplers for new cars and for renewals. 
The number of new freight cars built last year was 
practically the same as the year before, and in 
the earlier year many couplers were being 
applied to old equipment; hence it may be 
inferred that renewals of couplers is already 
a big item. This inference is further verified 
by railroads, and we have heard substantial motive 
power officers say recently that the conditions are 
such that the bulk of the couplers now in use will 
be out of service in a few years, giving place to 
stronger couplers. That is probably not far from 
true. There have been endless discussions about in- 
creasing the strength of the coupler and improving 
it in other ways, but we are most concerned now 
not with the general question, but with the actual 
efforts to bring about these changes and with the di- 
rections which improvement is really taking. 

As to couplers of greater strength one of the most 
significant things is the provision that some of the 
largest makers of malleable iron couplers are making 
to furnish cast steel couplers as well. This per- 
haps means that malleable iron will not be used 
much longer for couplers, and an important im- 
provement may gradually be brought about by the gen- 
eral use of cast steel. That change seems to be 
coming about without a conflict of interests. Pos- 
sibly at the coming meeting of the M. C. B. Asso- 
ciation, the coupler committee will indicate in some 
manner a preference for steel couplers even if no 
definite action is taken at this time. It would be 
no more than keeping pace with the best practice. 
It will be remembered, the Association specifies 2 
severer test for a cast steel coupler than for a malle- 
able iron coupler and this could possibly be modi- 
fied now that opinion is so much more favorable to 
cast steel than it was at the time the specifications 
were drawn. As the shocks received in service have 
no reference to the material used, the logical thing 
is to have but one set of requirements for coupler 
tests. 

The gradual abandonment of the malleable iron 
coupler may be put down as one step in the develop- 
ment of greater strength. Another important step is 
the enlargement of the dimensions. This does not 
mean a change in the contour lines, but simply that 
the depth of the coupler face and knuckle is increased, 
the shank is enlarged and the whole face of the 
coupler is moved forward so that more metal cai 
be put in the head. These changes in whole or in 
part have been embodied in some recent coupler 
designs especially intended for use with large ca- 
pacity cars, but it is not clear why the larger coup- 
lers should not be used on the small cars as well. 
It is apparent that these enlarged couplers will 
couple with the present M. C. B. standard and can 
gradually be got into service by applying them in 
renewals and to new equipment. The change will 
be brought about gradually and in ordinary course 
of business. The increase in these dimensions is 
another point which the coupler committee will 
doubtless take up before long and some definite ac- 
tion would tend toward uniformity. 

Closing the pin hole and the link slot of the 
knuckle will materially increase its strength anil 
ability to resist wear. This has already been done 
by some roads, and if it were not for the difficulty 
encountered in moving cars on and off car ferries 
concerted action might be taken at once. A device 
for coupling solid knuckles on sharp curves is easily 
arranged. Roads which are not hampered with car 
ferries seem to be warranted in adopting solid 
knuckles at-once, leaving the roads which have car 
ferries to find their own solution for their peculiar 
difficulties. 

The enlargement of the coupler and the change 
from malleable iron to cast steel brings the oppor- 
tunity for the coupler maker to improve the design 
and simplify the details of the mechanism in the 
head. Now he can put into new designs the results 
of his past experience. The tendency seems to be 
toward larger bearing surfaces of parts and more sim- 
ple and more effective locks and toward a coupler 
more nearly automatic. This latter implies a lock- 
Set within the coupler head and a knuckle opener, 
all parts being operated from the side of the car. In 
Some recent designs these features have been got 
without additional complications and where this can 
be done they would seem to be desirable. The pres- 
ent M. C. B. uncoupling gear is unsatisfactory be- 


cause a close adjustment of the parts is required to 
transmit the unlocking movement from the lock to 
the handle of the uncoupling lever. The reports of 
the Interstate Commerce Commission have shown 
that these parts are not maintained in any kind of 
adjustment, and further the present gear is incon- 
venient in switching cars. What is most needed now 
in connection with the coupler is good designing, 
not invention. 

The coupler situation may be summed up some- 
what as follows: Couplers are being strengthened 
to meet heavier service conditions by the more gen- 
eral use of cast steel instead of malleable iron, and 
by increases in dimensions of the coupler which do 
not affect the contour lines. In addition to increas- 
ing the dimensions of knuckles in the latest designs, 
there is the possibility of getting greater strength 
and longer life by closing the pin hole and link 
slot, which has been done by individual roads. 

In the matter of details of the coupler head and 
locking mechanism, improvement is tending toward 
simpler construction, large bearing surfaces of 
parts in contact, an effective lock which will remain 
in place without the use of a secondary lock, a lock- 
set within the coupler head and a knuckle opener 
positive in its action. More care also is needed in 
assembling couplers. It is not to be inferred that 
all these things have been satisfactorily worked out 
but they seem to be things which will be accom- 
plished by coupler makers as the result of compe- 
tition and of changes which are now going on. 
However, railroads should not lose sight of the fact 
that a large proportion, probably the greatest pro- 
portion, of the failures of couplers and couplins; 
gears are due directly to faulty application to cars 
and to the lack of inspection and maintenance, as 
is shown by the reports of inspections carried out 
on a larger scale for the Interstate Commerce Com- 
mission, which we have analyzed more than once in 
the last year or two. 


Purdue University and Its Work in Railroad Engineer- 
ing. 


For several years it has happened at each succeeding 
convention of the Master Car Builders and Master Me- 
chanics that committees have had oceasion to acknowl- 
edge assistance rendered by Purdue University. This 
year is no exception to the general rule for the commit- 
tee on triple valves have conducted tests in connection 
with the Association rack at Purdue and make acknowl- 
edgment of courtesies received, while the brake shoe 
committee refer to work under their direction by the 
Purdue laboratory. With these evidences of mutual in- 
terest between the railroad associations and Purdue it is 
fitting that this issue contain some account of those 
lines of technical work which are receiving attention at 
Purdue and which especially concern railroad interests. 

It has long been the practice at Purdue to invite each 
year a considerable number of practical men to lecture 
before the classes in engineering, and many distin- 
guished gentlemen have visited Purdue and have lec- 
tured upon subjects touching their everyday work. A 
list of those who have addressed Purdue students during 
the past year discloses the names of HE. M. Herr, Gen- 
eral Manager Westinghouse Air Brake Company; L. E. 
Johnson, General Manager Norfolk & Western Rail- 
road; W. H. Marshall, Superintendent Motive Power 
Lake Shore & Michigan Southern Railway; C. R. 
Prouty, member of the Interstate Commerce Commis- 
sion; G. M. Basford, Editor of the American Engineer, 
and H. G. Prout, Editor of the Railroad Gazette. 

The trend of things at Purdue is disclosed also in the 
character of thesis subjects assigned. For example, the 
list this year includes: A Study of Heat Interchange 
in Locomotive Cylinders Under Various Conditions of 
Running; Tests of Locomotive Schenectady No. 2 Under 
Different Conditions of Speed and Cut-Off to Determine 
the Effect of Polished Cylinder Walls and Ends; Ex- 
periments to Determine the Effect of Duration of Test 
Upon the Accuracy of Results in Locomotive Testing; 
The Master Car Builders’. Code for Testing Air Brakes; 
A Study of the Action of Air in the Air Brake Train 
Pipe Under Various Conditions of Service; Tests of 
Brake Shoes for the Master Car Builders’ Committee; 
Design of a Dynamometer Car; A Study of Some Phases 
of Combustion in a Locomotive Boiler; Comparative 
Tests of a Metropolitan and a Simplex Locomotive In- 
jector. The list as given is a partial one, for of course 
not all the subjects are in railroad work. Thesis subjects 
at Purdue are carefully outlined in writing before they 
are assigned, the result being that students thus aided 
are frequently able to develop important problems in re- 
search. The nature of some of the investigations which 
have been in progress during the past year is sufficiently 
indicated by the subjects given. While we are not per- 
mitted at this time to discuss results, we were interested 
in learning that the experiments to determine the effect 
of duration of test show that upon a testing plant a good 
degree of accuracy can be had even though the tests 
are comparatively short. ‘The significance of this state- 
ment will be apparent when it is remembered that com- 
mon practice in connection with stationary engines re- 
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quires that tests persist for many hours. <A locomo- 
tive on a testing plant is really a stationary engine, but 
it was quickly shown by the tests referrea to that be- 
cause of the high power at which it is worked long tests 
are not necessary, the practical results derived from a 
test of fifteen minutes being identical with those ob- 
tained from tests of several hours’ duration. 

The course of study at Purdue has for years con- 
tained railroad subjects. Thus, in the Civil Engineering 
Department, railroad surveying, construction and main- 
tenance, railroad structures, water service, track ma- 
terials and signaling have all received attention. In the 
Department of Mechanical Engineering locomotive test- 
ing, locomotive performance, operating and maintenance, 
train brakes and signals have had a place. The new 
catalogue shows that beginning with next September 
there is to be offered to all Senior students in Mechanica) 
Engineering a new line of work to be known a8 loco- 
motive and car design, and, as has veen stated in our 
news columns, the administration of this course is to be 
under the direction of Mr. William Forsyth, whose high 
standing as a mechanical engineer with long experience 
in railroad service is a sufficient guarantee of the value 
of the course. 

Our columns also have already made reference to the 
plan which has been formulated at Purdue for preserv- 
ing a collection of typical locomotives. Recognizing the 
fact that certain classes of engines which have long 
been in service on American roads are now giving way 
to new and heavier machines and that in the natural 
order of events the old will be converted into scrap, 
Purdue has undertaken to collect and preserve typical 
machines wherever she can find them. It is not asked 
that roads having engines which should be preserved 
transfer their property, but merely that such engines be 
deposited for safe keeping with the University, subject 
at all times to the order of the owner. This plan, which 
is as liberal as it is commendable, will no doubt result in 
the preservation to future generations of many relics 
which otherwise would entirely disappear. 

A matter now in its initial stages of development con- 
cerns a track laboratory and museum. Purdue already 
has a track about 8,000 ft. long, which serves to carry 
trafic from the Lake Erie & Western Railroad to the 
laboratories. The location of this track is almost en- 
tirely upon the University grounds. ‘The proposition is 
to establish and maintain this line as a track museum 
and laboratory. The plan provides for having it laid off 
into short sections each of which will present some char- 
acteristic practice in track maintenance. In this man- 
ner different materials employed in ballasting, different 
weights and styles of rails, ties of various materials and 
such special equipment as rail joints, rail braces and tie 
plates will all be given a place. The track thus installed 
will serve three purposes, namely, to carry traffic, includ- 
ing about 2,000 tons of coal each year; as a laboratory 
in connection with which students in Civil Engineering 
will be given instruction in track maintenance and as a 
museum presenting in its makeup a great variety of dif- 
ferent standards. The maintenance of a passable track 
is under any circumstances considered necessary and to 
this the Purdue trustees are already committed. ‘The 
embellishment of this track in the manuer indicated will 
be undertaken when a special endowment sufticient to 
provide for its permanent maintenance can be obtained. 


It appears that the $5,000,000 which the State of 
Massachusetts appropriated in 1890 toward the aboli- 
tion of grade crossings is about used up. The city of 
Newton has lately applied to the Superior Court, under 
the law, for an order directing the abolition of certain 
crossings in that city, but the railroad company, the 
Boston & Albany, makes objection on the ground that 
the work that has been done under the law (with that 
now in progress or soon to be begun, under orders al- 
ready approved) will exhaust the state fund. The New 
York, New Haven & Hartford has made a similar an- 
swer to an application from the town of Walpole. As 
the state has almost uniformly paid one-fourth of the 
cost of the improvements that have been made in con- 
nection with crossing abolition, it would appear that the 
total amount spent or to be spent in the state for this 
purpose in 10 or 12 years has been approximately $20,- 
000,000; and to this must be added about two millions 
which has been spent under special laws applying to par- 
ticular places. 


The locomotive enginemen and firemen in France have 
a union which has been making demands, directed, ap- 
parently, partly to the employing companies and partly 
to French Parliament. Among the demands are: At 
least one day of rest in ten; twelve days’ vacation every 
year; a pension equal to half their pay when at work 
after 25 years’ service, and in all cases after reaching 
the age of 50. when, they say, a man working on a loco- 
motive is worn out! 





Manufacturers of railroad materials in France com- 
plain of a plentiful lack of orders. To prepare for the 
World’s Fair traffic unusually large additions to rolling 
stock, ete., were made before 1900, so great that the 
French works were not able to supply all the demands 
and many contracts were let in foreign countries. Now, 
naturally, the railroads have few orders to give. In 
many respects a World’s Fair seems to be a curse to the 
country where it is held—witness 1877 and 1894 in this 
country. 
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Altoona Notes. 


(Continued from page 413.) 

and all of these three were from the same maker, two 
were from the same heat and all were applied within 
two weeks of each other. This statement is not in- 
tended to include breakages that have occurred as the 
result of overheating or from running over couplers that 
have fallen upon the tracks, but only to breakage under 
ordinary conditions of service. 

These specifications call for a stiffer axle and this re- 
quires a somewhat higher percentage of carbon. This 
feature received many adverse criticisms at the time the 
specifications were issued, and was objected to both by 
steel makers and railroad men. 

In the physical laboratory the machinery has just been 
augmented by the installation of a Riehlé testing ma- 
chine having a capacity of 300,000 Ibs. it is well known 
that the staybolt has been a subject of constant investi- 
gation at Altoona for many years and that various de- 
signs for securing flexibility and avoiding breakages have 
had trial. Among all that have been so tried the one 
now being extensively applied gives promise of produc- 
ing the best results. It was found that the old method 
of simply turning off the threads from the staybolt, 
leaving a cylindrical connection between the sheets, was 
only a partial remedy. The breakage due to the sharp 
angles at the root of the thread was obviated, but still 
ile bending was all concentrated at a point just inside 
the sheet and fractures still continued to occur. The 
plesent improvement consists in cutting out the center 
so that a longitudinal section has a concave outline with 
the smallest diameter at the center. This distributes the 
bending strains so that they take place over the whole 
length of the bolt and are not concentrated at any one 
This distortion beyond the limits of 
elasticity. These bolts are being applied in quanti- 
ties and special machinery for making them has been in- 
stalled. In fact, so much expense has been incurred 
in arranging for the work that it looks as though this 
form of staybolt would supersede all others and be the 
standard for some time to come, 


spot. prevents 


National Convention of Railroad Commissioners. 


The thirteenth annual convention of Railroad Com- 
missioners held at San Francisco June 5 and 6. 
The committee reports were given in the Railroad Gazette 
last week, page 377. We are able to give a brief report 
of the meetings, based on accounts published in the San 
I'rancisco daily papers. The number of commissioners 
and secretaries in attendance was about 60, including one 
woman, Miss Mary F. Hadrich, Private Secretary to 
Commissioner Osborn, of Michigan, who appeared as the 
commissioner’s representative. Commissioners were pres- 
ent from 238 states and there were representatives of the 
Interstate Commerce Commission, two delegates from the 
Association of Railway Accountants, the Lieutenant-Gov- 
ernor of Pennsylvania, the Attorney-General of South 
Dakota, the President of the National Association of 
Shipping Clerks, and many others, including wives and 
friends of members. 

Mr. Lindly, Illinois, presided, and the members 
were welcomed to California by Mr. Laumeister, one of 


was 


of 


cussed, but was laid over until next year without action. 
Mr. Sturgis (C., B. & Q.), of the Accounting Officers’ 
Association, spoke of the difficulties in the way of mak- 
ing one uniform classification, and suggested that before 
acting on the subject railroad traffic men should be con- 
sulted. Mr. Prouty (I. C. C.) called attention to the 
fact that the arbitrary enforcement of uniform classifi- 
cation would unfavorably affect the revenues of the 
transcontinental railroads which have 





Forging Shop—Howard Axle Works. 


competition. ‘The commission had never advocated uni- 
form classification. The railroads had tried to make 
one, but a single dissenting railroad would prevent its 
adoption. 

Mr. Hennessy’s report on safety appliances was briefly 
discussed and referred to the next convention. Mr. Chad- 
bourne (Me.) strongly opposed the views presented. Mr. 
Moseley (I. ©. C.) said that the railroads had been 
active in their efforts to introduce safety appliances and 
that it would be unfair to take action at this time on 
information based on a newspaper report. 

Mr. C. J. Lindly, of Illinois, was re-elected President 
and Mr. Moseley Secretary. The next convention will be 
held at. Charleston, S. C., Feb. 11, 1902. 

The members and others attending the convention took 
various pleasure excursions in and around San Francisco, 
including one to Mount Tamalais. 


The Howard Axle Works. 


Two years ago ground was broken for an extensive 
addition to the Homstead Steel Works at West Home- 
stead, near Pittsburgh, Pa., the addition to accommo- 
date the most extensive axle works in the world. The 


to meet water 





billets are received at one end of the building, and are 
passed on to the other, where they emerge as the fin- 
ished product. 

The billets are received from the mill at the north- 
western end of the building, where they are unloaded 
by an electric traveling crane, where the hoist is a mag- 
net. This is brought down into contact with the billet 
and the current turned on. No other tackle is required, 
and, when the billet has been put in position in the 
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stack, the breaking of the circuit severs the connections. 
There are six electric traveling cranes on the premises 
of 10 tons capacity each, built by the Morgan Engineer- 
ing Company. The capacity of these cranes is somewhat 
in excess of the actual demands of an axle shop, but 
the excess serves as a means of facilitating the handling 
of the work. Two of these cranes are at the receiving 
end of the building; two can be used to serve the ham- 
mers and two serve the lathes at the finishing end of the 
shop. 

As the billets are unloaded from the cars they are 
sorted, stocked and held ready for use. When needed 
they are again lifted by a magnet hoist and placed on a 
conveyor, by which they are carried to the charging end 
of the heating furnaces. The latter is of the Garrett- 
Cromwell continuous type, and has a charge capacity of 
50 billets. These billets are carried downward by a 
hydraulic pusher, which moves the whole charge, drop- 
ping one billet at a time upon the hearth, where it is 
allowed to soak until it is required for the hammers. As 
a hammer finishes its work the fact is signaled back to 
the furnace by means of a colored light, and another 
billet is sent to it at once. 

The drawing from the furnaces is done by hydraulic 





















































the commissioners of that state. One of the first resolu- first axle was forged April 23, 1900. In the original de- discharging machines, by which the billets are pushed 
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tions offered was one to admit to membership in the 
convention not only the accounting officers of the rail- 
roads, but also the civil engineers. This led to propo- 
sitions to admit statisticians of the various state boards 
as well as other subordinate officers. After considerable 
discussion the question was referred to a committee. 
The report of the Committee on Legislation was unani- 
The report favoring uniform classifica- 
for the whole country was briefly dis- 


mously adopted. 


tion of freight 



























































































































































































signs the capacity of this plant was rated at 1,000 axles 
a day, but there is a record output of 1,300 axles in a 
single day. Even this rate seems to be insufficient, and 
improvements are in progress to raise the capacity to 
1,500 axles a day. The principle item of this improve- 
ment is the addition of another heating furnace, of 
which there are now two. 

The main building is 1,000 ft. long and 100 ft. wide. 
The furnaces and machinery are so arranged that the 





out on to a let-down device from which it passes to the 
tables and conveyor, by which it is carried to the ¢oD- 
tinuous roller mill. 

This mill is 24 in. in diameter, and is fitted with five 
passes adapted to different sizes of material for differ 
ent sizes of axles. As the billet comes down on to ‘lic 
conveyor it is guided to the proper pass by a switch. 
means of two sets of rolls the billet is converted from 2 
square to a round blank. As the blanks leave the roils 
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they are ordinarily carried by a roller table to the ham- 
mer, to which they are delivered by a special switching 
apparatus. Sometimes, however, the blanks are picked 


up, as they leave the rolls, by tongs slung from the over- 
head traveling crane, and are carried to the hammer in 
that way. 

The switches for the delivery of the blanks by con- 
veyor are handled from a pulpit located near the center 





Forging Axles—A 7,o00-lb. Hammer. 


of the hammer floor, and controlled by a man who can 
see each hammer. 

Each hammer is provided with two gib cranes. The 
hammers themselves are of 7,000 lbs. capacity, and are 
worked by two gangs each. The blank is delivered to 
the crane nearest the furnace, and the gang operating 
it proceeds at once to hammer down one end of the axle. 
As soon as this is done, it is passed beneath the hammer 
and held to the anvil while the tongs for the other crane 
are being attached. The gang of the second crane then 
proceeds to hammer down the other end. In this way 
each gang is resting for about one-half the time while 
the hammer is working continuously. The average time 
required for the hammer work on an axle for a 100,000 
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cranes to the straightening presses, of which there are 
three. From this point on there is little that is novel 
in the methods of doing the work other than the large 
quantities handied. The crop ends are cut off, and the 
axles are centered in tools that are used in all railroad 
shops. They are then turned, where the order calls for 
it, in the usual form of axle lathes. But the magnitude 
of the industry holds our attention. There are 28 cut- 
ting off and centering lathes, 16 axle lathes, that are 
used for turning journals and wheel seats, and 8 center 
lathes. All of these are driven by electric motors oper- 
ating in small units. The axles are handled at the lathes 
by pneumatic hoists carried by overhead trolleys. 

When the machine work has been done the axles are 
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general offices are in a separate building of brick that 
is removed from the shops. 


We recently asked a number of railroads as to their 
experience with cold-drawn steel boiler tubes in locomo- 
tives, and while none were then prepared to furnish any 
definite information as to the relative performance of 
iron and steel tubes, the correspondence brought out 
some interesting points as to the great variation in the 
life of tubes in service, chiefly due to the quality of the 
water used. Portions of these letters are given below. 


Those who are working on water purification for locomo- 


Straightening and Finishing Shops—Howard Axle Works. 


loaded on transfer cars and pushed to the loading shed. 
In addition to the main structure there are several 
auxiliary buildings. There is a pump house, a building 
containing storage rooms and toilet arrangements. 

The boiler house is 45 ft. x 146 ft. 8 in. long, and con- 
tains 10 250 h.p. Cahall boilers that are fitted with the 
Mansfield chain grates. Next to the boiler house is the 
engine house and machine shop. The whole building is 
144 ft. x 90 ft. The engine room occupies the central 
portion of one side, and contains two 400 kilowatt 
Westinghouse dynamos. They are both dircet connected. 
One is driven by a 60 h.p. 18% in. x 36 in. x 33 in. 
Buckeye engine and the other by a 25 in. x 30 in. West- 
inghouse gas engine of the same rated capacity. The en- 





Section of Finishing Shop—Howard Axle Works. 


lbs. capacity car is about seven minutes. There are ten 
of these hammers, which, if working at this rate for 
ten hours, would have an output of something more than 
S50 axles. Of course, for the smaller sizes a shorter 
time is required. 

In the manipulation of these axles under the hammer, 
the use of water for the removal of the scale is dispensed 
with, and in its stead a jet of steam is employed. This 
does the work as efficiently as the water, and does not 
nake a puddle. 

When the axles have been forged they are placed on 
cooling racks, whence they are taken by the traveling 





gine room also contains a 9 in. x 9 in. x 9 in. air com- 
pressor. One end of this building is occupied by the 
blacksmith shop and pump room. Each measures 32 ft. 
x 45 ft. The latter contains two Worthington duplex 
pressure pumps of 12 in. x 4% in. x 12 in. dimensions, 
with a 16 in. x 8 ft. accumulator. 

The blacksmith shop and machine shop, which occupy 
a portion of one side of the building, are fitted with the 
ordinary tools of such shops, and are prepared to do the 
necessary repairs about the plant. 

The southeast end of this building is occupied by the 
storeroom, office and pattern and carpenter shops. The 


tives will find a number of interesting facts. It is also 
evident that it is going to be difficult to tell anything 
about the relative worth of iron tubes and cold-drawn 
steel tubes from the results of service tests. 





Mr. C. H. Quereau, Asst. Superintendent of Ma- 
chinery, Denver & Rio Grande.—In a general way I am 
impressed that the chief element in their duration is the 
service they are compelled to perform, including the 
quality cf water used. I have seen tubes which have 
been in an engine for 15 years and were then in first- 
ciass condition, the water having no scale-forming ma- 
terial in it. On the other hand, where there is consid- 
ersble alkali and incrusting solids in the water used a 
set of tubes will frequently fail in three months. 

Mr. B. Haskell, Superintendent of Motive Power, Pere 
Marquette.—The life of flues on the Pere Marquette is 
all the way from 5 to 9 years, due to differences in char- 
acter of the water we use. We get on an average 15 
months’ service from tubes before they are removed. 
This refers to charcoal iron tubes, which is the only 
kind that I use in our engines. Our engines average 
about 4,500 miles per month. I find that the life of 
tubes also depends upon the service of the engines. For 
instance, take heavy freight engines when loaded to their 
full capacity with excessively hard-pulling trains and 
severe weather, the flues are often started on the road, 
calling for frequent rolling and calking. This, of course, 
shortens the life of the tubes. 

Mr. W. Garstang, Superintendent of Motive Power, 
Cleveland, Cincinnati, Chicago & St. Louis.—In going 
over our records I find that the average life of charcoal- 
iron tubes in passenger service, which includes both local 
and through fast passenger trains, averages 75,000 miles; 
in freight service 58,000 miles. The above record is 
taken from engines with shallow fire-boxes. I find that 
the tubes in engines with deep fire-boxes make 15 per 
cent. greater mileage than tubes with shallow fire- 
boxes. 

On account of the bad quality of water on our line we 
use a No. 11 gage tube, weighing about 2%%4 Ibs. per foot. 
We continue to piece the tube until it is reduced in 
weight about 1 4-10 lbs. We find that on,an average we 
can piece tubes ten times before they are condemned, 
getting about the same amount of mileage from the 
tubes after each piecing that we did when they were 
applied new. 

Mr. D. Van Alstine, Master Mechanic Chicago Great 
Western.—The average time that tubes run on this road 
is about 15 months, and the life of a tube is about 7 or 
8 years. My experience with steel tubes is thus far lim- 
ited to six months’ service in one engine. So far they 
have done well. As to the size and age of tubes, we 
believe we have less trouble with 2-in. tubes than with 
larger ones, and also that No, 11 gage stays tight longer 
than No. 12. The swaging of flues at the back flue sheet 
has been a failure with us, and we consider it is more a 
question of spacing than anything else, and that the im- 
pertant point is to keep the tubes far enough apart to 
permit a good circulation. Krom my experience I do not 
consider that the length of the tube has much to do 
with its leaking, but I do believe that the length of 
the fire-box has considerable to do with it. The longer 


and shallower the fire-box the greater the liability to 
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leaky tubes. With a deep fire-box we think we have 
less trouble from leaky tubes by using a brick arch, but 
with a shallow fire-box we find no difference, 

Mr. Thomas Paxton, Atchison, Topeka & Santa Fe.— 
I do not know of any single feature of locomotive main- 
tenance subject to wider variation in practice and re- 
sults than tubes. ‘The leading factor in determining 
the life of tubes is the kind of water used, the nature 
and quantity of the incrustant usually determining 
whether the life of the tubes is to be long or short at 
each setting. I have handled engines on the Middle 
Division of the Santa Fe in freight service where it was 
diflicult to get 18,000 miles per setting of tubes. I 
luive on the west end of the Chicago Division got 80,- 
QUO miles per setting, and I believe that our records 
will show that between other parts of the system even 
greater differences exist. 

In localities where the feed, water does not produce pit- 
ting or grooving of the tubes, they are worn out princi- 
pally by the cutting action of the cinders drawn through 
them. Even this is a widely varying quality. I found 
the fuels used on the Middle Division to be not half so 
severe in their cutting action as those found on the 
Chicago Division. To illustrate: During the Seven years 
I had charge of the Middle Division I never found it 
necessary to put shields on steam pipes or Rushforth 
heater pipes in the front ends. On the Chicago Division 
this is compulsory on account of sparks cutting holes 
iu the steam pipes in a few months, and 1 have known 
them io bore holes through the Rushforth heater pipes 
ii a very short time, 

The life of a set of tubes, or in other words, the wear 
that can be got out of the tubes from the time they are 
put into service until they are removed as being too 
light, will vary widely for the above reason. While on 
the Chicago Division I scrapped a large number of tubes 
that were received with a lot of new 10-wheel engines in 
that territory seven and eight years before, and they had 
been running in the same engines subject to periodical 
resettings during all that time. I have been told that 
there are seetions of the Santa Fe where pitting causes 
the condemnation of flues in a year or less. No case of 
this kind, however, has come under my personal observa- 
tion. 
lo sum the whole matter up, it may be said that the 
life of tubes either between settings or covering the 
whole period of their use, is wholly dependent upon the 
me subject. Further, in service these conditions are so 
widely varying as to prevent the formation of useful 
rules whereby one railroad or locality may profit by the 


experience of another, 


TECHNICAL. 





Manufacturing and Business. 
The Harrow Spring Co., of Kalamazoo, Mich., has con- 
tracted with Wm. B. Senife & Sons, of Pittsburgh, Pa.; 
for a number of steel frame structures. The main build- 
ing will be 290 ft. long, 90 ft. wide and 32 ft. 6 in. 
high. 

The Philadelphia Pneumatic Tool Co, has opened an 
oftice at 527 Marquette Building, Chicago, in charge of 
its Western representative, Mr. A. G. Hollingshead. 

The Powers Regulator Co., Chicago, has furnished its 
temperature controlling apparatus to the Grand Trunk, 
Canadian Pacific, Canada Atlantic and the Intercolonial 
Railway of Canada. These roads report that the ap- 
paratus is working satisfactorily. The Chicago & North- 
western and Lake Shore & Michigan Southern, after a 
trial of two years, have adopted the Powers system and 
other roads have it on trial. 

The Melan Arch Construction Co., of New York, and 
Edwin Thatcher, lately of Paterson, N. J., have consoli- 
dated under the name of the Concrete-Steel Engineering 
Co., with general oflices in the Park Row Building, New 
York. The business of the company will be planning and 
building bridges and other structures of concrete-steel 
construction, 

The Powers Regulator Co, reports that among others 
the following roads recently equipped some of their pas- 
senger equipment with the Powers system of automatic 
temperature control; Delaware & Hudson, Delaware, 
Lackawanna & Western; Pennsylvania, Michigan Cen- 
tral, New York, Ontario & Western; Grand Trunk, Can- 
adian Pacific, Chicago & North-Western, and New York 
Central. 

Zincre—A Wood Preservative. 
Readers of the Railroad Gazette are familiar with the 
Burnettizing (zince-chloride) and Bethellizing (dead oil 
of coal tar creosote) precesses of preserving wood. They 
have been used successfully since 1838. About 1870 
Jules Rutgers conceived the idea of uniting the two 
methods: but, while the results were satisfactory, the 
scheme was not then commercial because of the way in 
which the processes were used. The American Paint Co., 
New York, has perfected the chemical combination of the 
Burnettizing and Bethellizing processes and has secured 
control for years to come of the supply of the less abun- 
dant portion of the crude material and essential to the 
manufacture of “Zincre.”” In this new preservative the 
best qualities of both the old processes are offered, with 
the objectionable features eliminated, and in a form so 
convenient for application that an ordinary laborer with 
a paint brush, or an open tank or vessel, in which to 
dip the wood, is all the machinery required. Timber 


can be treated at the place of use, after framing, which 
makes the material of practical value in the building 
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and preservation of cars, bridges, trestles, platforms, 
buildings of all kinds and other structures of wood, liable 
to decay. 
Steam Engines for Egypt. 

-\ public competition has been opened jn Upper Egypt for 
the delivery of four vertical compound high-pressure en- 
gines to work centrifugal pumps for irrigation. The 
contract will also include the delivery of six steam boilers 
for use in connection with the engines. All must be 
delivered at Esta, on the Upper Egyptian Railway. The 
plans may be examined at the bureau of the Inspector- 
General of the Irrigating System for Upper Egypt, at 
Cairo, and all offers must be submitted to him by June 
22, 1901, 

The Gold Straight-Port Coupler Decision in Canada. 
The Court of Kings Bench, on appeal, has decided that 
the use of the Gold straight-port coupler for steam heat- 
ing is lawful in Canada. This is the final result of a 
long contest between the Gold Company and the owners 
of the Sewall coupler. In detail, the Court’s opinion is 
that the Sewall invention includes, as an essential ele- 
nent, the hinge-joint as.a part of the locking devices 


through which gravity acts to keep the coupler heads ° 


together, and that the hinge-joint is the basis of the 
tutomatic uncoupling; that all the claims of the Can- 
adian Sewall patent, and particularly the third claim, 
include the hinge-joint as an essential element thereof; 
that, the claims of the Sewall Canadian patent being 
combination claims, there can be no infringement there- 
of except by employing the entire combination, and that 
inasmuch as the Gold straight-port coupler does not em- 
ploy the hinge-joint nor any equivalent thereof the Gold 
coupler does not infringe the Sewall patent, 

Under this decision of the Canadian Court railroads 
and all other users of steam hose-coupling are entitled 
to purchase and use the Gold straight-port toupler with 
its rocking gasket. which secures a steam-tight joint 
without the necessity for the use of the hinge-joint. 

The Consolidated Car-Heating Company, owners of 
the Sewall patents, have appealed from this decision to 
the Privy Council. 

Estimates for a Pontoon Bridge. 
Mr, S. A. Williams, Secretary of the Commercial 
League of Ft. Smith, Arx., would like to know the 
probable cost of a pontoon bridge to be laid in the Ar- 
kansas River: The bridge will be from 3,000 to 3,500 ft. 
long. 

American Locomotive Company. 
The American Locomotive Co. was incorporated in 
New York State on June 10, with a nominal capital of 
$50,000. The directors are: Dwight W. Morrow, Ham- 
iiton H. Durand, Graham Sumner, Alexis T, Bartlett, 
Alfred L. Curtiss. Charles Fay, Hugh A. Bayne, Robert 
Grattan, of New York city; Thomas M. Day, Jr., of 
Plainfield, N, J.; J. Clinton Walker, of Brooklyn; John 
ji. Treacy, of Jersey City. ‘Che general offices of the 
company will be in Schenectady, N. Y. 

Green for All Clear on the Erie. 
The Erie road is preparing to change the lamps on its 
fixed signals so that at night the all-clear indication will 
be given by a green light. Yellow will be the cautiou 
color. On the Delaware Division, from Port Jervis to 
Susquehanna, the change will be made within a few 
weeks. At the same time the company will have the 
semaphores on this division, of which there are 208, 
equipped with lamps which revolve on a vertical spindle, 
thus doing away with spectacles in the semaphore arms. 
The lamps ure connected by gearing to and move with 
the signal arm. The distant signals will have yellow 
lenses made by the Corning Glass Company. 

On the New York, Susquehanna & Western, which is 
controlled by the Erie, the revolving lamps and the yel- 
low glasses have been in use for about a year past. 


Automatic Block Signals on the New York Central. 
The fact that the New York Central will soon install 
automatic electric semaphores on the southern end of 
the West Shore Division was recently noted in these 
columns. The company uas now given to the Union 
Switch & Signal Company a second order for the same 
kind of signals; these are to be put up on the line of 
the Harlem Division between White Plains and Mount 
Kiseo, fifteen miles. This line is now single track, but a 
second main track is nearly finished. The company is 
also introducing automatic semaphores at a number of 
places on the line between Buffalo and Niagara Falls. 
where controlled manual signaling is in force but where 
the block sections are too long. 

Pressed Steel Cars. 
IXvery day sees a large shipment of steel cars from the 
works of the Pressed Steel Car Company, and the com- 
pany now has orders sufficient to keep the 10,000 men 
on its pay rolls busy for some time to come. During the 
last week of May 400 hopper coal cars, similar to the 
GOO cars built and shipped to them during the early part 
of the year, were ordered by the Chesapeake & Ohio. 
Another order received during the same period was from 
the Algoma Central Railway for 50 ore cars of 120,000 
lbs. capacity. The total number of cars shipped since 
the industry began four years ago is 40,578. At the 
present rate of production the company will build this 
year nearly as many cars as since the beginning. Dur- 
ing May the total number built and shipped was 2,705. 
This average has been kept up for several months, and 
the oflicials believe that in the future the average will 
be even greater than it has been in the past. In addi 
tion to the cars built by this company, there is a large 
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output of bolsters, truck frames, center plates, brake- 
beams, etc., and-in May alors the consumption of steel 
amounted to over 40,000 tons. 

Military Traction Wagons. 
The British War Office has issued an advertisement of- 
fering prizes for the best “self-propelled lorry” for mili- 
tary purposes. These traction wagons must be capable 
of being used on rough roads and to some extent across 
country. They must be able to go wherever a country 
cart can go and through an opening 7 ft. 6 in. wide. 
They must be capable of carrying a net load of at least 
three tons on the lorry and two tons on a trailer, ex- 
clusive of fuel and water. They must be able to make 
eight miles an hour with load on fair roads. There is no 
restriction as to the nature of fuel or class of engine, 
except that oils under 75 deg. Fah. flash point must not 
be used. Three prizes are offered for these machines, 
namely, £500, £250 and £100. The trials will begin in 
Iingland on Dee. 4, and will be thorough. Any of our 
readers who may be inclined to enter into this compe- 
tition may find further particulars in our advertising 
columns, and may get still further information by ad- 
dressing Colonel Gerald Kitson, Military Attaché, Brit- 
ish Embassy, Washington, D. C., or by application to 
the Secretary, Mechanical Transport Committee, War 
Ottice, London. 

The Ferguson Heater and Kindler. 

The Ferguson heater and kindler, which was put on the 
market about a year ago by Mr. W. M. Simpson, Chi- 
cago, has been found useful for a number of purposes 
besides kindling fires in locomotives, yor which it was 
originally designed. ‘The apparatus consists of a tank 
containing oil, a hose coupling for connection with the 
compressed air system, 2 hose terminating in a nozzie 
for spraying the mingled oil and air, and a 
valve for controlling the relative proportions of oil and 
air. The tank is mounted on a truck, so it can easiiy 
be moved from one point to another. Tests have shown 
that with this heater a steel tire can be removed or put 
on a driving wheel center in nine minutes without re- 
moving the axle from the locomotive. For this operation 
about two quarts of crude oil is required. It has also 
been used extensively for heating bent locomotive 
frames, replacing more elaborate devices which have 
been in use. For straightening heavy parts the heater 
has in some cases been added to the wreck car equip- 
ment. Another use for which it seems to be particularly 
adapted is in the repair of steel freight cars. The lon- 
gitudinal members of these cars are usually bent more or 
less in wrecks, and the portable heater has been found 
very convenient in straightening the bent parts without 
removing them from the car. One of these heaters will 
be exhibited at the Saratoga convention. 

The Launch of a Tunnel. 
A distinctly novel launch took place last Saturday at 
Mr. Lewis Nixon’s Crescent Shipyard, being nothing 
less than the launch of a tunnel 250 ft. long and 12% ft. 
in diameter. ‘This remarkable craft consists of two 
concentric steel cylinders one within the other, with an 
18-in. space between them. This space will eventually 
be filled with concrete, but at the time of the launch 
was only about half full. ‘Lhe tunnel will be towed to 
389th street and Hast River, there to be sunk to take in 
water for the condensing plant of the Edison Electrical 
Company. The tube is built for Messrs. hnight & 
Landé, Mr. Landé being, as we understand, the designer 
and principal patentee. Mr. Knight is Mr. Walter H. 
Knight, well known as a mechanical and electrical en- 
gineer. The designs for this kind of tunnel first took 
form, we believe, as part of a project for a railroad tun- 
nel across the North River. Meanwhile, this opportunity 
to put in a water tunnel will give useful experience and 
perhaps the railroad tunnel will come later, 

The London Underground. 
It appears to be a-fact that Mr. Yerkes has got a 
considerable interest in the Metropolitan District Rail- 
way (underground) and proposes to equip it for electric 
operation. Mr. James Staats Forbes, chairman of the 
Metropolitan District, said recently at a stockholders’ 
meeting that Mr, Yerkes and his associates had guaran- 
teed their good faith by buying up one-half the common 
stock, and that the work of changing to electric opera- 
tion would occupy two years. He said that the Ameri- 
cans undertook to find the money and to do the work. 
The agreement provides for the formation of an electric 
traction company to work the road and the company 
undertakes to convert the line without interfering with 
operation. We judge that the company is to be called 
the Metropolitan District Blectric Traction Company 
and it is said that the Maryland Trust Company of Bal- 
timore will be the American financial agent. 


THE SCRAP HEAP. 


Traffic Notes. 

The Grand Rapids & Indiana has been ordered by the 
state of Michigan to reduce its passenger fares to 2% 
cents a mile, its passenger earnings having increased so 
as to bring the company within the 24%4-cent class, under 
the law. 

The passenger agents of the Trunk Lines have _de- 
clined to make further reductions in fares to the Pan- 
American Exposition, though the Exposition managers 
state that they cannot make their enterprise fairly profit- 
able unless railroad fares are lowered. 

Chicago reports say that Mr. J. V. Mahoney, Commis- 
sioner of Transportation of the Pan-American Exposi- 
tion, and formerly Chairman of the Sioux City Traffic 
Bureau, is to succeed Mr. Courtright as Chairman of the 
Western Freight Association, Mr. Courtright being in ill 
health. Uy 
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A press despatch from Athens, Ala., says that mer- 
chants of that town, dissatisfied with the rates charged 
by the Louisville & Nashville, which is their only rail- 
road, are hauling goods from Huntsville and Belle Mina, 
on the Southern Railway, thereby making a saving in 
the cost of transportation. Huntsville is about 25 miles 
from Athens, and Belle Mina, which is not a competi- 
tive point, is about 12 miles. 


The Kentucky Court of Appeals has affirmed the deci- 
sion of the Lower Court against the Lllinois Central 
for violation of the long and short haul law of that state, 
the penalty being $200. After the offense the railroad 
company secured permission from the State Commission 
to disregard the requirement of the law, but the court 
holds that this action of the Commission did not relieve 
the railroad company from the penalty of its past offenses. 


Mr. D. B. Martin, of the Baltimore & Ohio, who was 
chosen to arbitrate the question of passenger fares from 
Kansas City eastward, has decided that for tickets on its 
train No. 8 the Wabash must increase its fares to the 
basis in effect by the so-called standard lines. Such ad- 
vanced fares must be continued in effect as long as the 
present train service, equipment, schedule and genera! 
conditions of train No. 8 are continued, in connection 
with the Delaware, Lackawanna & Western and in the 
Western Passenger Association territory. 

Forged Canada Atlantic Clearances. 

“Clearance papers”—certificates of service with a rail- 
road company—purporting to have come from the Can- 
ada Atlantic Railway, and to have been signed by M. 
Donaldson, Supt., are being presented to railroad offi- 
cers in considerable numbers in the southwestern states. 
One which was recently given to an officer of the Gal- 
veston, Harrisburg & San Antonio, has been shown to us. 
It is tilled out by typewriter, and purports to give the 
certificate of B. J. Ward, employed as conductor for 
four years. -The persons who got up the blank have 
taken little pains to exactly imitate the genuine blank of 
the Canada Atlantic. It is headed “Ottawa, Canada,” 
not “Ottawa, Ont.,” and the signature bears no resem- 
blarnee to the genuine signature of Mr. Donaldson. The 
imitation of the dating stamp is printed in a different 
color from that of the rest of the document, but appears 
to have been put on with a printing press, the border 


lines being ordinary light-face printers’ rules. In the 
written portion the word Ottawa is spelt “Ottowa,” 


though in the printed heading the correct spelling ap- 
pears. 
Landscape Gardening on the New York Central. 

Mr. Charles W. Leavitt, Jr., Assoc. M. Am. Soc. C. E., 
Civil Engineer and Landscape Gardener, of New York 
City, has been engaged by the New York Central & Hud- 
son River as Landseape Engineer. We understand that 
Mr. Leavitt will not only lay out grounds about sta- 
tions, but will also take up the problem of improving the 
appearance of the right of way, by reforming the banks 
and planting shrubbery. ‘The report that Mr. Leavitt 
is to devote his whole time to the New York Central 
appears to be erroneous, as he will still maintain his of- 
fice at 15 Cortlandt street. 


Railroad Equipment for Italy. 

The plan for an increase in the rolling stock of the 
Mediterranean Railway System of Italy has been ap- 
proved.* This plan contemplates as additional equip- 
ment 30 locomotives, 40 passenger cars (second-class), 90 
freight cars, 46 tank cars, 50 freight cars (flat) and 18 
bogie ears, at a total cost of $1,782,000. Replacements 
will call for 32 locomotives without, and 14 with, ten- 
ders; 2 parlor cars, 380 passenger cars (first-class), and 
50 third-class, 2 bogie cars and 70 closed and 30 open 
freight cars. For these, $1,474,500 will be appropriated. 
Advertisements for bids will be published soon. The 
material must be delivered within from seven to ten 
months. Eight hundred and fifty cars will also have to 
be provided to replace those which heretofore have been 
leased. The Government, however, has not yet arrived 
at a decision in regard to this last proposition, but will 
have to do so shortly, as the leases expire this fall. 


The McDonough Disaster. 

In the first suit whien has been tried against the South- 
ern Railway for damages resulting from the passenger 
train disaster at McDonough, Ga., in June, 1900, where 
thirty-five persons were killed, the jury has decided in 
favor of the railroad, holding that the disaster was due 
to the act of God. The trial has occupied about six 
weeks. About twenty suits have been filed against the 
road, claiming, in the aggregate, about $250,000. It is 
said that half of these suits have already been settled 
out of court. The plaintiff in the suits now decided, 
whose counsel is Mr. Hoke Smith, will demand a new 
trial. 


The Pressed Steel Car Company at the Pan-American. 

The exhibit of the Pressed Steel Car Company at the 
Pan-American Exposition is in the stailroad Exhibits 
Building in which is also the Terminal Station. The 
company has fitted up a steel underframe box car as an 
office and reception room, and this has become a meet- 
ing place for railroad men visiting the Fair. The ex- 
hibit consists of five steel cars and a number of pressed 
steel car parts. 


A Mail Car at Buffalo. 

A most entertaining exhibit is to be found in the Rail- 
way Transportation Building. It is a Delaware & Hud- 
son Railway mail car. It represents the acme of car 
building as far as postal cars are concerned, and its 
equipment consists of all the devices recommended by 
the government for use on postal cars. The car is bril- 
liantly lighted day and night by ten Pintsch lamps, and a 
complement of railway mail service clerks is constantly 
at work sorting, distributing and dispatching all the 
mail collected by the Exposition branch of the Postoffice. 
—Buffalo Enquirer. 


The Boston Elevated. 


The elevated railroad in Boston was opened for busi- 
ness on Monday morning last from Sullivan Square, 
Charlestown, southward to Dudley street, Roxbury, 
about five miles. Large numbers of passengers rode in 
the cars early in the morning merely for entertainmen’. 
and the stations were badly crowded for many hours. It 
is said that from 5:30 to 9 a. m. the number of persons 
earried was 58,000. There was a slight collision in the 
afternoon at the Haymarket Square station. <A north- 
beund train which had become stalled on the grade lead- 
ing from the subway to the elevated line was slowly set 
back to the foot of the hill to get a new start; a flag- 
man was sent back to stop the following train, but it 
appears that the motorman of the backing train, depend- 
ing on this flagman, or someone in his place on the rear 
car, to give the stop signal, did not sufficiently reduce his 
speed on approaching the other train. No persons were 
injured and only slight damage done. 


LOCOMOTIVE BUILDING. 


The Elgin, Joliet & Eastern is asking bids on 13 loco- 
motives. 

The Pittsburgh & Lake Erie is having two engines 
built by the Pittsburgh Locomotive Works. 

The West Virginia Short Line is having two engines 
built by the Manchester Locomotive Works. 

The Indiana, Illinois & Iowa has ordered 10 locomo- 
tives from the Brooks Locomotive Works. 

The Missouri, Kansas & Texas is having five locomo- 
tives built by the Schenectady Locomotive Works. 

The Southern Indiana has ordered two switchers and 
two 10-wheelers from the Baldwin Locomotive Works. 

The New York, Chicago & St. Louis has ordered 10 
consolidation engines from the Brooks Locomotive Works. 
_ The St. Louis & San Francisco, as reported in our 
issue of June 7, has given an order to the Dickson Loco- 
motive Works for five simple consolidation locomotives 
for October or November delivery. They will weigh 
144,000 Ibs. on drivers; will have 21-in. x 28-in. cylin- 
ders; 56-in. in diam. drivers; straight top radial stay 
boilers ; working steam pressure 190 Ibs.; 268 steel tubes 
2Y, in. in diam. and 14 ft. long; Carbon steel fire-boxes. 


water 5,000 gals. They will be equipped with hammered 
irom axles, Sterlingworth brake-beams, Gould couplers 
on engines and Janney couplers on tenders, Hancock 
injectors, Consolidated safety valves, Leach sanding de- 
vices, Nathan lubricators, Scott springs, Johnston blow- 
off cocks and Westinghouse friction draft gear. 


CAR BUILDING. 


The Chicago City is about to order 120 cars. 

The Central Vermont has asked bids on from 50 to 100 
coal cars. _ 

The Florida Hast Coast is asking bids on about 500 
freight cars. 

The American Cotton Oil Co. is asking bids on from 
50 to 100 tank cars. 

The Ozark & Cherokee is having two coaches built by 
the Barney & Smith Car Co. 

W. J. Gorman & Co. is having 13 freight cars built 
by the American Car & Foundry Co. 

The New York Central & Hudson River is asking bids 
on 200 flat cars of 80,000 Ibs. capacity. 

The Cleveland, Lorain & Wheeling, it is reported, will 
build 100 or 200 cars at its own shops. 

The Terre Haute & Indianapolis is having two coaches 
built by the American Car & Foundry Co. 


The Mexican Central has ordered nine first class and 
nine third class coaches from the Pullman Co. 


The Intercolonial, of Canada, has ordered 50 freight 
cars from the Rathbun Co. of Deseronto, Ont. 

The Cincinnati, Hamilton & Dayton is having 
coaches built by the Barney & Smith Car Co. 


The Mobile & Ohio specifications for 1,500 to 2,000 
cars will be sent out in the course of a few days. 


The Southern Pacific has ordered 30 chair cars from 
the Pullman Co., instead of 25, as reported May 31. 


The Charleston, Clendennin & Sutton is having 50 
frefght cars built by the American Car & Foundry Co. 


two 


The Chicago Great Western is reported in the market 
for refrigerator cars and has ordered 200 stock cars of 
60,000 Ibs. capacity from the Pullman Co. 


The American Smelting & Refining Co. has ordered 15 
patent dump cars, of 100.000 Ibs. capacity, from the 
Ingalsby Automatic Car Co., of St. Louis, Mo. 


The Mexican Central has ordered from the American 
Car & Foundry Co. 200 box and 100 stock cars. This 
is in addition to the order for 100 box and 50 stock cars 
noted June 7. 


The Colorado Fuel & Iron Co. has ordered 30 steel 
flat cars of 100,000 Ibs. capacity from the American Steel 
Foundry Co., and 280 wooden and 20 steel cars of 100,- 
000-Ibs. capacity (all Ingalsby patent dump cars) from 
the Ingalsby Automatic Car Co., of St. Louis, Mo. 


The Toledo, Peoria & Western, as noted in our issue 
of May 24. is having 50 cars built by the Mt. Vernon 
Car Mfg. Co. They are for July delivery and will have 
a capacity of 80,000 Ibs. They will be equipped with 
steel axles, Shickle, Harrison & Howard bolsters, In- 
terchangeable brake-beams, Tower steel couplers, French 
springs and Mt. Vernon Car Mfg. Co. wheels. 


BRIDGE BUILDING. 


ApRIAN, Micu.—The Toledo, Adrian & Jackson Ry. 
(electric) has applied to the Commissioner of Railroads 
of Michigan for the approval of two crossings of its line 
and the Lake Shore & Michigan Southern. One over- 
head near the city limits of Adrian and one at grade with 
the Fayette Branch. 

AKRON, On10.—The Northern Traction Company (gen- 
eral office Akron, Ohio) is reported having plans made 
for a double-track steel bridge over the canal in Akron. 


ANN ArRsorR, Micu.-—See Detroit, Mich. 


BAINBRIDGE, GA.—The Georgia. Florida & Alabama 
Railway bas let a contract to B. H. Hardowav, of Co- 
lumbus. Ga.. for a steel bridge with wooden approaches 
over Flint River on the Georgia Pine Railroad, at Bain- 
bridge, at $65,000. 


Mp.—The Common Council is 
bridge at Exchange street at a 


consider- 
cost of 


BALTIMORE, 
ing building a 
$30,000. 


BATTLE CREEK, Micu.—-The City Recorder is ordered 
to get bids on a stone and concrete bridge on North Jef- 
ferson street. to be opened July 1. The cost is about 


“; 


BINGHAMTON, N. Y.—The Lackawanna R. R., accord- 
ing to report. will build a plate girder bridge over the 
tracks at Main street. 

The Lackawanna is also reported considering building 
a new bridge over the Chenango River at Binghamton. 
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Canton, Oul0.—We are told that the County Com- 
missioners will receive bids on June 29 for a_ stone 
bridge over Minishillen Creek, four miles from Canton. 
Wm. M. Reed, County Auditor. (June 7, p. 387.) 


CAMDEN, N. .J.—Plans for the proposed bridge over 
Cooper's Creek at East Pine street, for which the Board 
of Freeholders has appropriated $16,000, have been 
made by County Engineer Albertson. The bridge will 
cost about $25,000. 


CilEsTER, Mass.—Bids are wanted June 21, by the 
Selectmen, George H. Heapgood, Chairman, for a high 
truss riveted steel bridge 125 ft. long, to replace the 
Wait bridge over West Branch of Westfield River. 


CLEVELAND, OnI0.—The city is considering replacing 
the old draw span on the Superior street viaduct, the 
improvement to cost abouc $500,000. It is said the Val- 
ley R. R. Co. will also put in a lift bridge to replace its 
structure south of the Superior street viaduct. 


CoNNEAUT. On10.—We are told that bids are wanted 
on June 25 for the superstructure of a steel bridge over 
Conneaut Creek and the Pittsburgh, Bessemer & Lake 
Erie R. R., by R. B. Willis. of Erie, Pa. The bridge 
will be about 1,740 ft. long, 40 ft. wide and 75 ft. high. 
Chas. Marsh, of Erie, Pa., has the contract for the 
foundations. The total cost of the bridge is estimated 
at $200,000. W. C. Culbertson is interested in the 
project with Mr. Willis. 


CONNELLSVILLE, PA.-—-The City Council has passed 
an ordinance granting the Greenwood Bridge Co. the 
right to build a free bridge from Green street, South 
Side, across the Youghiogheny River to New Haven. 
(April 26, p. 2 

Devpeut, INp.—Bids are wanted, June 20, for building 
five county bridges, three arches and repairing two arches. 
John Nevin, Chairman County Commissioners. 





Detroit, Micu.—The Detroit & Chicago Traction Co. 
has filed with the Commissioner of Railroads for Mich 
igan an application for an undergrade crossing of the 
main line of the Pere Marquette R. R. in the township 
of Springwells, Wayne County. Overhead crossings of 
the Michigan Central are proposed on Broadway or 
Beakes street in Ann Arbor and at Parma. An overhead 
crossing of the Ann Arbor R. R. is proposed on Ann 
street in Ann Arbor. 


DututTH, Minn.—Bids are wanted, June 17, for a 
stee] footbridge at Tenth avenue West, which will cost 
a $8,000. R. Murchison, Clerk, Board of Public 
Works. 


FrLint. Micu.—Plans have been made bv the Grand 
Trunk Western for its proposed overhead crossing of the 
tracks of the Pere Marquette in Flint. The main span 
will be 75 ft. long. The Detroit Bridge Co. has the 
contract. 
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Wis.—An iron bridge will 
Branch, three miles southwest 


Lac, 
West 


Fort Smiru, Ark.—S. A. Williams, secretary of 
the Commercial League, tells us he would like informa- 
tion as to the probable cost of a pontoon bridge over the 
Arkansas River at ort Smith, to be from 3,000 to 
3,500 ft. long, possibly one-half of which would have to 
rest upon a sand bank part of the year. 


Fort Scorr, Kan.—-The Fort Scott Consolidated Sup- 
ply Co, contemplates extending its electric railroad west 
by a viaduct on Sixth street. 


KANSAS City, Kan.—Bids are wanted, June 21, for 
a steel bridge in Shawnee Township. Frank L. Hol- 
comb, County Clerk. 


IXNOXVILLE, TENN.—The County Court of Greene 
County has decided to rebuild the six bridges over Nola- 
chucky River that were swept away during the recent 
flood. 


LEWISBURG, PA.—The State Legislature has passed a 
bill authorizing the Commissioners of Union and North- 
umberland counties to build a steel bridge over the Sus- 
quehanna River at Market street. 


Mexico, Mo.—The City Council has passed the ordi- 
nance authorizing the Chicago & Alton and the Wabash 
to build a proposed viaduct over Clark avenue. (March 
15, p. 192.) 


MIAMISBURG, OHI0.—The County Commissioners, ac- 
cording to report, have decided to repla’e the two bridges 
over Great Miami River with steel s}:.us of 150 and 204 
ft. respectively, each with 20-ft. roadway. The total cost 
is estimated at $12,000. The Miamisourg Traction Co. 
will pay part of the cost. 


MIDDLETOWN, IND.—We are told that bids will probably 
be wanted in August or September by the Muncie, Mid- 
dletown & Greenfield Traction Co. for a number of 
bridges on the proposed line. W. L. McCampbell, Gen- 
eral Manager. 


MILWAUKEE, Wis.—An estimate of $350,000 is made 
for a viaduct proposed on Washington avenue over Me- 
nominee Valley. It will be about 2,730 ft. long. The 
city will issue bonds later in the season. 


_ Monrovia, Mp.—The County Commissioners have de- 
cided to build a steel bridge over Brush Creek near 
Monrovia. 


New York, N. Y.—The Board of Directors of the 
New York Central & Hudson River Railroad has ap- 
propriated $1,500,000 out of the surplus for the fiseal 
year ending June 30, 1901, towards the strengthening 
and renewal of bridges. This, with the two million dol- 
lars appropriated last year, will complete the work on 
the main line, West Shore & Pennsylvania Division, leav- 
ing only some minor work to be done on branch lines. 

The Board of Estimate has authorized an issue of 
$500,000 of bonds for the bridge over Gowanus Canal at 
Ninth street, Borough of Brooklyn. It will be a draw- 
bridge, the tota] length of which will be 144 ft., and is 
estimated to cost $70,000. 

The New York, Ontario & Western has let a contract 
to the American Bridge Co., at $70,000, for six steel 
lattice through bridges consisting of nine spans, with an 
aggregate length of 1,000 ft. 


OTTAWA, ONT.=Separate bids will be received by 
Joseph R. Roy, Acting Secretary of the Department of 
Public Works at Ottawa, Ont., until June 19. for the 
substructure and superstructure of the Des Joachims 
Interprovincial bridge across the north channel of the 
Ottawa River in Pontiac County. The plans and spec- 
ifications may be seen at the post office at Pembroke or 
at the Department of Public Works in Ottawa. 


ParMa, Micu.—See Detroit, Mich. 
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PHILADELPHIA,- PA.—Bids will be opened by the Di- 
rector of Pubiic Works on the 14th for bridges as follows: 


Luzerne street, under North Pennsylvania Railroad, 
$91,000; Oak Lane, over North Pennsylvania Railroad, 
$20,000—one-half to be paid by the railroad company ; 


Gibson avenue, over Baltimore & Philadelphia Railroad, 
$30,000. These bridges were authorized last December. 
Of the authorized bridges there are two yet to be 
awarded. One is on Dauphin street, under the P. & R., 
estimated to cost $40,000. The other is on Passayunk 
avenue over the Schuylkill River, for which $75,000 is 
available to start the work. The latter will probably be 
a bascule drawbridge. 


ToLtepo, Outo.—The Toledo Terminal Ry. Co. has 
asked the Secretary of War for permission to increase 
the number of piers in the Maumee River for its pro- 
posed bridge six miles above Toledo. According to the 
plans approved by the Department some time ago, the 
bridge was to have four piers with spans of 300 ft. each, 
and a draw span over the channel. The company wants 
double the number of piers. The bridge, as first planned, 


would cost about $275,000. 


RuTLAND, Vt.—It is reported that bids are being re- 
ceived by H. B. Whittier, Purchasing Agent, for a steel 
truss bridge of two spans, one 100 ft., and the other 75 


ft., with 16-ft. roadway. 
Srarrorp, N. Y.—The New York Central & Hudson 
River R. R., according to report, will build an overhead 


the northern part of this town at a cost of 
(See New York.) 

Srockton, CaL.—We are told that bids are wanted 
July 2 by the County Clerk for a steel bridge over the 
San Joaquin River at Dunham’s Ferry. There will be 
one 259-ft. draw span and two 7%0-ft. pony trusses. 
The substructure and superstructure will be let in one 
will be on steel Egger 


bridge in 
about $23,000. 


contract. The foundations 
The total cost is estimated at $19,000. F. E. Quail, 
County Engineer 

Urica, N. ¥.—The Osborn Engineering Co., of Cleve- 
land, Ohio, is making plans and specifications for two 


the Utiea Belt Line 
The other 


Canal for 


bridges over the Erie 
will be at Stanwix. 


Street R. R. One bridge 
at Frankfort. 


Wasu.—We are told that estimates are 
now being made for a bridge over the Columbia River at 
Vancouver. for the Washington & Oregon Ry. Address 
Edmund Rice, General Manager, Olympia, Wash. 


Wasnuinaton, D. C.—Bids are wanted, until noon of 
June 16, at the office ‘of the Commissioners of the Dis- 
trict of Columbia, for a concrete arch bridge across 
Broad Branch on Argyle Road. Lansing H. Beach, 
Commissioner. 

According to report, plans have been made for two 
bridges in Rock Creek Park. 

Wiiminaton, Det.—The Board of Commissioners con- 
template building a bridge across Clayton street in South 
Brandywine Park. Estimated cost, $6,000 


Other Structures. 


BrnauamtTon, N. Y.—The Erie R. R., according to re- 
port, will build a depot in this city. 


Brrpssoro, Pa.—The E. & G. Brooke Iron Co. pro- 
pose to build a steel casting plant here, to be operated 
in connection with the plant of the Diamond Drill & 
Machine Co., which is owned by them. The buildings, 
dimensions of which will be 360 x 250 feet, will con- 
tain two open hearth furnaces of* about 20 tons ca- 
pacity, moulding and cleaning shops, core ovens, with the 
necessary cranes, ete. No contracts have been placed. 
The cost of the plant will not be a million dollars, as 
reported. 


VANCOUVER, 


Borse, Ipano.—The Oregon Short Line Ry. has a 
franchise from the city to run a branch line down to the 
Boise River where a large warehouse will be built. 


Work will soon be begun on_ the 
large grain elevator for the Boston & Albany at East 
Boston, with a capacity of about 2,000,000 bushels. 
New freight sheds will also be built along the wharves 
which will have a total covered area of about 354,000 
sq. ft. The cost of these improvements will approxi- 
mate $2,000,000. 

Cuinton, Iowa.-—We are told that the matter of 
building a new depot for the Davenport, Rock Island & 
Northwestern in Clinton is not definitely decided. 

New Or.LeANs, LA.—The Rosenbaum Grain Company, 
of Chicago, LIL, is reported contemplating building a 
steel grain elevator in New Orleans. 


Boston, MASss.- 


MEETINGS AND ANNOUNCEMENTS. 


(For dates of conventions and regular meetings 
of railroad associations and engineering 
socicties see advertising page «rziv.) 





Traveling Freight Agents’ Association. 
The annual meeting of this Association was held at 
oe troit last week. The president for the ensuing year is 
T. F. Sweat, of Chicago; secretary, ‘Mhomas Smiley, 
Indian: polis. 


The Very Latest. 

The American Association of Dining Car Superinten- 
dents met at Detroit June 10. Twenty of the largest 
railroads of the country were represented. The fol- 
lowing officers were elected: President, G. T. Spillman, 
Chicago; secretary, W. M. Wells, Chicago. 


Engineers’ Club of St. Louis. 

The 528th meeting was held June 5, Vice-President 
Kinealy presiding. Attendance, 24 members and 10 vis- 
itors. The subject of the evening was a paper by Mr. 
A. H. Blaisdell entitled “The Western River Steam- 
boat.” Mr. Blaisdell exhibited lantern slides from pho- 
tographs and drawings, and detailed some tests of 
steamboat performances, illustrated the path of the pad- 
dle wheel and its slip, gave examples of speed calcula- 
tions and outlined the method of designing a steel hull, 
with calculations of stability, strength, ete. Adjourned 
until September 18, when Mr. J. A. Ockerson will pre- 
sent a paper entitled ‘The Mississippi River, Physical 
Characteristics and Methods of Improvement.” 


Accounting Officers. 

The Thirteenth Annual Meeting of the Association of 
American Railway Accounting Officers was held at Den- 
ver, Colo., on May 29 and 380, with an attendance of 
about 140. 

Mr, I. G. Comptroller of the Canadian Pa- 


Ogden, 
Association, presided. In his 


cific, President of the 
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opening address he recommended that the Executive 
Committee be authorized to give decisions on questions 
concerning classification of operating questions presented 
by the statistician of the Interstate Commerce Commis- 
sion or by members. At present such questions cannot be 
answered until the Association considers them at the an- 
nual meeting, w hich causes long delays. 

The time of the Convention, the two days it was in 
session, was mostly taken up in discussing matters per- 
taining to the Interstate Commerce Commission’s Clas- 
sification of Operating Expenses, a revision of which has 
been under consideration by the Executive Committee of 
the Association during the past year. ‘the question of 
Settlements with the Government for Transportation and 
matters relating to Waybills in use by Fast Freight 
Lines, also Settlement of Freight Claims, were consid- 
ered and acted upon. Mr. A. D. Parker, General Audi- 
tor of the Colorado & Southern, read an address on 
Material Accounts, a report of which we must defer to 
another issue. 

The election of officers for the ensuing year rr as 
follows: President, H. C. Whitehead (A., & S. F.); 
secretary, C. G. Phillips, Chicago. The next annual 
meeting was esiona to take place at Philadelphia, 


May 28, 
National Association of Manufacturers. 


This Association held its sixth annual convention in 
Detroit June 4, 5 and 6. In looking over the annual ad- 
dress of the President, Mr. T. C. Search, we find the 
following passages: 

RAILROAD REGULATIONS. 

The passage of certain amendments to the Interstate 
Commerce law was most earnestly advocated by various 
commercial organizaticns, and a large volume of in- 
formation was secured by the Senate committee bearing 
upon this particular act of legislation, with the result 
that the committee rejected the measure and returneil 
it to the Senate without recommendation. The bill 
made no further progress, and the subject is now open 
for renewed consideration. A combination of the larger 
railroad corporations of the country in a “community of 
interests” has so far simplified and modified competition 
between lines as to render it improbable that the rail- 
road companies will demand again the privilege of pool- 
ing. It may be said, therefore, that this vexatious dis- 
turbing element, upon which the commercial community 
was seriously divided, has been eliminated from the 
question. If the subject of amending the Interstate 
Commerce law shall be discussed again, it will probably 
be upon the lines of increasing the power of the Com- 
mission, a proposition against which will be arrayed all 
the power, influence and intelligence of the common car- 
riers of the country. 

EXPORT TRADE. 

To impress the magnitude of the export trade of the 
United States more forcibly upon the members of this 
Association I append a table which shows the growth 
of the total exports and the exports of manufactured 
articles from the United States since 1821. The values 
are given in millions (six ciphers omitted). 


Exports from the United States—1821-1901 


Pc. 
of manu- 
. factures 

Total Exports of in 
Years exports. manufactures. total. 
SS eee nn $44 $6 12.88 
RS i caa ne sche eeu anenes 67 10 15.11 
BD is oc cikivina weak eniwebuisaten ss 59 9 5.08 
PED Sc as tase akaw en tan weer 100 12 11.75 
SM ona sides ses eins see eu e 112 14 12.85 
| Se te (ee 98 17 17.17 
1850 135 23 16.77 
5D 193 20.60 
316 12.76 
259 86 33.14 
455 15.00 
559 126 22.58 
824 103 12.48 
727 147 20.25 
845 151 17.87 
793 184 23.14 
863 229 26.47 
1,032 27 26.78 
1,210 291 24.02 
1,204 340 28.21 
1,371 434 31.65 
1,120 305 27.21 


*Nine months ended March 31, 1901. 


The Engineers’ Club of Philadelphia. 


The members of the club, on the invitation of Mr. C. 
M. Mills, inspected the new Gray’s Ferry Bridge on Sat- 
urday, June 8, at 3 p. m. 

THE DUTY OF THE ENGINEER. 

At the meeting on June 1 Professor Edgar Marburg 
opened a topical discussion by the presentation of a 
paper on the duty of the engineer to himself and his 
profession. He pointed out that by furthering or hin- 
dering the interests of his profession he will improve 
or injure his own reputation, as the two duties are in- 
separable. He should hold high professional ideals and 
make a conscientious effort to apply them to himself in 
all his professional relations. He should avoid the dan- 
ger of degenerating into a narrow specialist by keeping 
in touch with the world of men and affairs, and by tak- 
ing an interest in all higher lines of human endeavor. 

Mr. L. Schermerhorn discussed the duty of the 
engineer to his contractors and employers. The engineer 
in responsible charge of work being done under contract 
is assumed to be an expert in the work which he di- 
rects, and is by the specifications usually made the only 
recognized interpreter of the meaning of the plans. The 
engineer owes to his employer the duty of furthering his 
interests, but this should not prevent him from recogniz- 
ing the duty which he also owes to the contractor to fur- 
nish him with correct information upon all matters in- 
volved in the work. He should treat all situations and 
conditions which may arise with judicial fairness, and 
while entitled to insist upon the proper execution of the 
work he should not forget that his contractor has rights 
for which honesty and justice demand fair recogni- 
tion. 

Mr. John C. Trautwine, Jr., discussed the duty of 
the engineer to the public. The modern methods of 
combining various business enterprises under one man- 
agement have entered the field of engineering, so that 
now a large proportion of the profession are employees 
either of the municipality or of giant corporations. The 
conditions are becoming more and more different from 
what they were when an engineer was an independent 
professional man. The public engineer is and probably 
will remain a mere subordinate to a public servant of 
higher rank, and it is a nice problem for the conscien- 
tious engineer to properly serve this superior and the 
general public. It lies within the power of every “man 
to be of value to his day and generation by contributing 
to the general intelligence and enlightenment—occasion- 


VoL. XXXIII., No. 24. 








ally by precept, but always and chiefly by the example 
“3 his own life, 

Mr. William Copeland Furber discussed the unfortu- 
nate feeling of superiority which some engineers and ar- 
chitects hold in dealing with contractors. 

A verbal discussion followed, which was participated in 
by Messrs. James Christie, John Birkinbine, Arthur 
Falkenau, A. H. Holcombe, Max Livingston, and others. 


Master Mechanics’ Convention. 


The American Railway Master Mechanics’ Association 
wi'l meet in its Thirty-fourth Annual Convention at 9 
a. m., on Wednesday, June 19, at Saratoga, N. Y. Read- 
ing and discussing questions propounded by members is 
the special order from 12 noon until 1 p. m. of each day. 
The committee on subjects proposes the following for 
topical discussion: 

1. The proper method of lubricating locomotive driving and 
truck axles. To be opened by Mr. G. R. Henderson. 

2. What materials should be used for hub liners on cast 
steel driving wheels, and on the faces of cast steel 
driving boxes? To be opened by Mr. D. F. Crawford. 


3. Should side parallel rods be in position on locomotives 
while in transit? To be opened by William Garstang. 
4. Wanted: A design of piston followers, bull ring and pack- 


ing ring for cylinders of large diameter that avoids the 
necessity of removal of piston from cylinder to change 
rings, the removal of piston on account of wear, the 
use of snap rings and the use of riveted followers. To 
be opened by Mr. William McIntosh. 

5. The best material for crank pins. To be opened by Mr. 
John Mackenzie. 

6. Reformation of the motive power department of the aver- 
age American railway. To be opened by Mr. S. M. 
Vauclain. 

7. The use of nickel steel in locomotive construction. To be 
opened by Mr. Robert Quayle. 

8. The maintenance and lubrication of metallic piston rod 
packing. To be opened by Mr. D. Van Alstine. 

Under the head of ‘Reports of Committees” will come 
ihe following reports: 

1. Relative Merits of Cast Iron and Steel Tired Wheels.— 
J. N. Barr, chairman; A. M. Waitt, A. L. Humphrey, 
H. S. Hayward, and John Hickey. 

2. Ton Mile Statistics.—-H. J. Small, 
Quereau, and W. H. Marshall. 

3. What Is the Cost of Running High Speed Passenger 

Trains?—William McIntosh, chairman; F. A. Delano 
and G. F. Wilson. 

4. The Most Satisfactory 
and Setting Boiler Tubes.—W. 

A. E. Miller and C. H. Sackiag 

5. What Is the Most Promising Direction in Which to 

Effect a Reduction in Locomotive Coal Consumption ?— 
A. E. Manchester, chairman; A. Forsyth and A. F. 
Stewart. 

3. What Should Be the Arrangement and Accessories of an 
Up-to-Date Roundhouse ?—Robert Quayle, chairman; V. 
B. Lang and D. Van Alstine. 

7. Maximum Monthly Mileage That Is Practicable and Ad- 
visable to Make; How Best to Make It, Both in Pas- 
senger and Freight Service.—T. H. Symington, chair- 
man; G.-F. Wilson and Mord Roberts. 

What Is the Most Approved Method for Unloading Lo- 
comotive Coal, Prior to Being Unloaded on the Tank.— 
William Gairstang, chairman; T. S. Lloyd, and W. E. 
Symons. 

9. Subjects.—W. H. Marshall, chairman; S. M. Vauclain 
and A. J. Pitkin. 

10. Advisability of This Association Joining the Interna- 
tional Association for Testing Materials. “iy M. Vau- 
clain, chairman; H. S. Hayward and T. W. Gentry 

11. Establishment of a Library in Connection wits the ie 
ter Car Builders’ Association.—A. M. Waitt 

12. Index of Proceedings.—F. Delano, alate: Sk. 
Bush and C. M. Mendenhall. 

The following individual papers will be presented: 
Paper entitled, ‘‘A Classification of Locomotives,” by R. P. 

C. Sanderson. 
Paper, entitled, 

Henderson. 


chairman; C. H. 


Method — Handling, Cleaning 
V. Rosing, chairman; 


a 


@ 


“A Practical Tonnage Rating,” by G. R. 


PERSONAL. 


(For other personal mention sce Elections and 
Appointments.) 


—Mr. Edward Manning Bigelow has been re-appointed 
Director of the Department of Public Works of Pitts- 
burgh, Pa., succeeding George W. Wilson, who succeeded 
him in June, 1900. Until last year Mr. Bigelow was Di- 
rector of the Department from the time that office was 
created, about 12 years ago. 


—-Mr. Henry A. Ziesel, the new Superintendent of the 
Western Division of the Lake Shore & Michigan South- 
ern, is 89 years old. He began work for the company 
as a telegraph messenger boy at the age of 18. He soon 
secured a clerkship and later became assistant yard- 
master. Ali but two years Mr. Ziesel has spent in Elk- 
hert. These two years were spent in the freight depart- 
ment at Chicago. 


—Mr. George B. Warfel, Assistant General Passenger 
Agent of the Baltimore & Ohio Southwestern, died 
Wednesday, June 5, at Danville, Ill. Mr. Warfel was 
40 years old and had been engaged in railroad service 
since 1878, when he was train despatcher for the In- 
dianapolis, Bloomington & Western. In 3 he be- 
came Assistant General Passenger Agent of the Balti- 
more & Ohio Southwestern. 


—Mr. Alfred De Forrest Keys, Vice-President of the 
New Jersey Dry Dock & Transportation Company, died 
Sunday of this week in Elizabeth, from appendi- 
citis. He was born March 9, 1848, at Danbury, onn., 
and had been for many years in the employ of Messrs. 
De Voe & Co., and was well known in the railroad trade. 
He was a member of the New York Railroad Club, the 
Engineers’ Club of New York, and of other social and 
technical bodies. 


—Mr. Daniel Bontecou announces that he has opened 
an office as a Ts engineer in the Heist Building. 
Kansas City, Mo. Mr. Bontecou has long been well 
known in railroad circles as well as in general engineer- 
ing. For some time he has been Chief Engineer of the 
Kansas City, Ft. Scott & Memphis, and he has had 
much street railroad experience. He became a member 
of the American Society of Civil Engineers in 1879 and 
served a term as director, 1896-1898. 


—Mr. Francis J. S. Hopwood, C.B., C.M.G., has been 
appointed Permanent Secretary to the British Board of 
Trade, in_ the place of the late Sir Courtenay Boyle. 
K.C.B. Mr. Hopwood was born in 1860, and entered 
the Board of Trade in 1886 as assistant law clerk. 
When, in 1893, the late Sir Courtenay Boyle succeeded 
Sir Henry G. Caleraft as Permanent Secretary, Mr. 
Hopwood was appointed Secretary of the Railroad De- 
partment. In that department he has been especially 
connected with legislation for the promotion of light 
railroads, the development of electric traction, the pre- 
vention of accidents to railroad employees, and the regu- 
lation_of their hours of labor. Mr. Hopwood was created 
C.M.G. in 1893. In 1895 he was a British delegate to 
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the International Railway Congress and was then made 
C.B. 


—Mr. Daniel Willard, the new Assistant to the Pres- 
dene of the Erie Railroad, was born at North Hartland, 
, Jan, 28, 1861. He was graduated from the Winda- 
= "High School in 1878 and the next year entered the 
service of the Vermont Central in the track department. 
In July of the same year (1879) he became locomotive 
fireman of the Passumpsic Road and continued with this 
company until 1883 as fireman and locomotive engineer. 
He resigned this position to become locomotive — 
cn the Lake Shore & Michigan Southern. In 1884 h 
was connected with the Minneapolis, St. Paul & Sault 
Ste, Marie as locomotive engineer. He was promoted to 
Trainmaster and Superintendent, and remained with this 
company until February, 1899, ‘when he was appointed 
Assistant General Manager of the Baltimore & Ohio, 
In May of this year Mr. Willard assumed his new duties, 
those of Assistant to the President of the Erie. 


—Mr. George W. Bentley, formerly for many years a 
well-known railroad superintendent in New England 
committed suicide at Norwich, Conn., on the night of 
June 5. He arrived in Norwich on the afternoon of that 
day from Pittsburgh, Pa., and went to the grave of his 
daughter in the Norwich’ cemetery and there shot him- 
self. Mr, Bentley was born at Norwich, and was 79 
years old. His first railroad service was on the Worces- 
ter & Nashua, in the accounting department; and he 
was Superintendent of that road from 1853 to 1866. In 
the last-named year he went to the New London North- 
ern where he remained three years. He then went to 
Florida, but in a few months came back north and for 
four years (1870-1874) was General Manager of the 
New Jersey Southern. He then went back to the New 
London Northern and had charge of that road for nine 
years. being also for_a part of the time = Man- 
ager of the Central Vermont. In 1883 he again went 
to Florida, this time as General Manager of the Jackson- 
ville, Tampa & Key West, remaining there five years. 
Since 1888 he has been interested in a number of new 
roads and in the railroad supply business. Of late years 
he had lived in New York city most of the time. 


ELECTIONS AND APPOINTMENTS. 





Atchison, Topeka & Santa Fe.—A. H. Payson has been 
appointed Assistant to the President. G. T. Neubert, 
Division Master Mechanic at Topeka, Kan., 
signed. 


Bessemer & Lake Erie —E. H. Utley, heretofore Gen- 
eral Freight and Passenger Agent, has been appointed 
General Manager, with supervision over matters per- 
taining to the freight and passenger departments, suc- 
ceeding F. E. House, resigned. The position formerly 
held by Mr. Utley has been abolished. O. J. Hammon 
has been appointed General Freight Agent and E. D. 
Comstock, General Passenger Agent, effective June 11. 


Big Stony.—F. BE. Bastian has been appointed Auditor, 
with headquarters at Narrows, Va. 


Burlington & Northwestern—M. Law has been ap- 
pointed Assistant General Freight and Passenger Agent. 


California Eastern.—EK. C. Hall has been appointed 
Auditor and General Freight and Passenger Agent, 
with headquarters at Manvel, Cal. 


Cape Girardeau, Bloomfield & Southern.—F. M. Dozier 
has been appointed Auditor, succeeding Peter Maul, 
resigned. 

Chicago. Lake Shore & Hastern.—The headquarters of L. 
W. McNamee, Division Superintendent, have been re- 
moved from Milwaukee, Wis., to Bay View, Wis. 


Chicago, Rock Island & Pacific.—At a meeting. held 
June £ H. Moore and D. S. Reis were elected 
Directors, succeeding H. M. Flagler and H. A. Parker, 
respectively. 


Chicago, St. Paul, Minneapolis € Omaha.—Eugene FB. Os- 
borne has been elected Vice-President and Assistant 
Secretary, succeeding M. L. Sykes. 


Cincinnati Northern.—C. E. Schaff has been elected 
Vice-President and Treasurer, with headquarters at 
Cincinnati, Ohio. 

Cincinnati, Portsmouth & Virginia.—Allen Hull, with the 
title of Division Passenger Agent, will assume the 
duties heretofore discharged by the Assistant General 
Passenger Agent, TT. D. Rhodes, 


Cumberland Valley & Waynesboro.—The officers of this 


has re- 


company, recently organized, are: President, M. C. 
Kennedy, and Secretary, W. L. oe The Di- 
rectors are: H. Gehr, D. M. Good, B. Rinhart, Dr. 
A. H. Strickler, E. Frick and G. aw Smith. (See 


R. R. News column.) 


Detroit Southern.—The officers of this company are: 
President, Samuel Hunt; Vice-President, S. J. List- 
man: Treasurer and Assistant to the President, T. D. 
Rhodes; Auditor, W. D. Gray: General Superinten- 
dent, F. E. Dewey, and General Freight and Passenger 
Agent, Frank Ferris. 

Duluth & Iron Range.—F. E. House, heretofore General 
Manager of the Bessemer & Lake Erie, has been 
elected President of the D. & I. R. 

Florida East Coast.—W. L. Singleton, heretofore Acting 
Master Car Builder, has been appointed Master Car 
Builder. 

Georgia, Florida & Alahama (Georgia Pine).—M. C. 
Hammond has been appointed Auditor, with head- 
quarters at Bainbridge, Ga., succeeding G. N. Saussy. 

Great Northern of Canada. —Gey Tombs has been ap- 
pointed General Freight and Passenger Agent, with 
headquarters at Quebec, Que. 

Hot Springs.—At a meeting, held June 1, the following 
officers were elected: President, Gowen; Treas- 
urer, J. P. Hood, and Secretary, F. A. Bill 

Kansas City, Fort "Scott & Memphis. —George A. Han- 
cock, heretofore Superintendent of Machinery of the 
St. Louis & San Francisco, will, on June 30, take 
charge of the mechanical department of both com- 
panies, succeeding W. A. Nettleton, Superintendent of 
Motive Power and Machinery of the K. C., F. S. & M., 

resigned. 

Kentucky é& Indiana Bridge.—H. B. Spencer has been 
elected President, with headquarters at St. Louis, Mo. 
Lake Shore & Michigan Southern.—M. S. Chase, Assist- 
ant General Freight Agent, with headquarters at Chi- 

cago, Ill., has resigned. 


Marietta, Ccluasbee é Cleveland.—J. K. Macdonald has 
been appointed General Superintendent, with head- 
quarters at Marietta, Ohio, succeeding D. B. Cun- 
ningham. 


‘Tones, Hon. 


Maryland & Pennsylvania.—J. S. Bull has been ap- 
pointed General Freight Agent, relieving J. R. Kline- 
felter, General Freight and Passenger Agent, to this 
extent. 


Mason City & Fort Dodge.—J. W. Colt has been elected 
President, with headquarters at Fort Dodge, Iowa. 


Mexican National.—C. W. Fish has been appointed 
Auditor, succeeding D. P. Bennett, resigned. E. E. 
Bashford succeeds Mr. Fish as Assistant Auditor, with 
headquarters at Mexico, Mex. 


Nacozari.—J. T. Logan, heretofore General Traffic Agent 
of the Rio Grande-Sierra Madre & Pacific, has been 
appointed General Superintendent of the Nacozari. 
(See R. R. Construction Supplement, March 8, 1901.) 


Ohio Southern.—On June 1 on Hunt became Man- 
ager for the Purchasers. C. D. McKelvey having re- 
signed F’. E. Dewey has been appointed General Super- 
intendent with headquarters at Springfield, Ohio. 


Oregon Short Line.—C. J. McNitt has been appointed 
Acting Auditor, succeeding F. W. Hills. 


Pacific & Idaho Northern.—N. W. Bethel has been ap- 
pointed Chief Engineer, with headquarters at Weiser, 
Idaho. 


Pawnee.—Morgan Jones has been elected President, H. 
Burrell, Vice-President and General Manager, and H. 
White, Secretary and Treasurer. 


Pennsylvania Company.—At a meeting of the Board of 
Directors, held June 7, James J. Turner was elected 
Fourth Vice-President of this company, and the Pitts- 
burgh, Cincinnati, Chicago & St. Louis, succeeding L. 
F. Loree, resigned. George L. Peck has been appointed 
General Manager of both companies, succeeding George 
L. Potter, resigned. Thomas B. Hamilton succeeds 
L. G. Haas as Superintendent of the Erie & Ashtabula 
Division (Northwest System) of the Pennsylvania 
Company. Ralph Peters has been appointed General 
Superintendent of the P., C., C. & St. L.. succeeding 
Mr. Peck, and Mr. Peters, in turn, is succeeded by 
James A. McCrea, as Superintendent of the Cincinnati 
Division (Southwest System). 


Rio Grande Western.—-At a meeting recently held in New 
York. E. T. Jeffrey was elected President. succeeding 
W. J. Palmer. At the same meeting the Directors of 
this company resigned and the following new Directors 
were elected: George Gould, W. S. Pierce. E. H. Har- 
riman, L. Fitzgerald, J. H. Schiff and R. M. Galloway. 
(See R. R. News column, April 5, p. 246.) 


Seaboard Air Line.—The headquarters of 'T. W. Whis- 
nant, First Division Superintendent, have been re- 
moved from Portsmouth, Va., to Raleigh, N. C 


Southern Pacific—A. Van Devender has been appointed 
Assistant Treasurer, succeeding F. H. Davis, resigned. 


Tennessee Coal, Iron & Railroad.—G. B. McCormack, 
General Manager, has resigned. 


Vandalia: Line.—On June 10, the following appointments 
were made: H. I. Miller. General Manager, with head- 
quarters at St. Louis, Mo.: Benj. McKeen, Superin- 
tendent of the Main Line Division, and W. C. 
ing, Superintendent of the Peoria Division. Mr. Mce- 
Keen’s and Mr. Dewning’s headquarters will be at 
Terre Haute, Ind. 

Waycross Air Line-—W. J. Swain has been appointed 
Auditor, succeeding F. M. Hawkins. 


Wheeling &_Lake Erie.—R. Blickensderfer. heretofore 
President and General Manager. will continue'to dis- 
charge the duties of General Manager. Mr. Ramsey 
was recently elected President. (P. 341.) 


RAILROAD CONSTRUCTION. 





New Incorporations, Surveys, Etc. 


BIRMINGHAM RArILway, Licht & PowER (ELeEctrIC). 
Bids are asked for the extension of the line from Twen- 
ty-seventh street, Ensley, Ala.; to Wvylan. 


CANADA NATIONAL RAILWAY & TRANSPORT.—A meet- 
ing of the provisional directors was held at Toronto, on 
June 5, for completing the organization of the companv. 
The road is projected from Toronto northwest about 100 
miles to Collingwood on the Georgian Bay, as a land link 
in the grain route between Duluth and the Furopean 
markets. G. F. Piner, of Minneanolis. Minn.. Frederick 
Kraus, of Milwaukee. Wis., and G. G. Barnham. of 
Duluth, represent the Wnited States interests. S. F. Me- 
Kinnon was elected Chairman: J. H. Boyle, Secretary. 
and J. B. McColl. Treasurer. On the Exeentive Board 
are: Frederick Wyld. James McMullen, Hon. Lyman 
A. T. Wood and Elias Rogers. Toronto: D. 
Wilson, of Collingwood. and Frederick Kraus, of Mil- 
waukee. (Construction Supplement, March 8, 1901.) 


CANADIAN PactFic.—Contracts will be let in a few 
davs for the Calgary & Edmonton line from Strathcona 
to Edmonton, Man. 


CHATEAUGUAY & NoRTHERN.—Bids will be received. 
vrtil Tune 18, for building the proposed line between 
Charlemagne, L’Assomption County, to the town of 
Toliette. Que.. on the Great Northern of Canada. J. P. 
Mullarkv. of Montreal, is Managing Director. (March 
29, p. 229.) 


CHATTANOOGA, DucKTOWN & WALHALLA.—This com- 
nany has been organized. with a canital stock of $3,.000.- 
000, to build from Chattanooga, Tenn., east about 150 
es to Walhalla, S. ©. Among those interested are: 
oO. . Orton and N. H. Burt, of Chattanooga. 


seals TRANSPORTATION & SMELTING.—Grading is 
reported completed on two miles of this line from the 
mouth of Railroad Creek. Lake Chelan, Wash., to the 
company’s property at Holden mines, in all 13 miles. It 
is intended to have the road completed bv September. 
Fred R. Thompson is President. and R_T). Johnson, Gen- 
eral Manager. both of the Jamieson Building. Spokane. 
Wash. (April 5, p. 245.) 


Cuicaco & NORTHWESTERN.—The company. according 
to report. has hought land on the sonthwestern side of 
Sheboygan. Wis., to be used for yards. 


Cutcaco, Rock Istanp & Pactric.—According to re- 
port, the company will build a branch from the Gowrie- 
Sibley Division to Spirit Lake, Towa, this year, starting 
from Royal. Clay County. 24 miles. 

It is also renorted that the Winterset Branch from 
Des Moines to Winterset. Towa. will be extended 12 miles 
to Macksburg, Madison County. 


CotumsiA, Huntsvitte & NORTHWESTFRN.—Surveys 
are reported in progress for this line in Missouri from 
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Columbia to Caynesville, on the Chicago, Burlington & 


Quincy. The Joplin Grading & Construction Co., of Fort 
Scott, Kan., is reported to have the contract for 20 
miles. C. H. Hammett, Kansas City, Mo., is President, 


and C. J. Kilmer, of Huntsville, Chief Engineer. 


CoLUMBUS, WINCHESTER & LANCASTER TRACTION 
(ELectric).—Building is to be begun in a few days on 
this line from Columbus southeast about 30 miles through 
Jefferson to Lancaster. It will be along the highway to 
Jefferson and thence over private right of way. Building 
is by the Philadelphia Construction Co. Howard C. 
Park, of Columbus, is interested. (Construction Sup- 
plement, March 8, 1901.) 


Dayton & WESTERN TRACTION (ELECTRIC) .—Appli- 
cation has been made for an extension from Eaton, Ohio, 
northwest along the Eaton & Richmond pike to Rich- 
mond, Ind. 


Des Mornes, NevApA & ELDORA (Evecrric ).—This 
company was incorporated in Iowa, June 5, with a cap- 
ital stock of $50,000, to build from Des Moines via Ne- 

vada to Eldora. The route has been surveyed and part 

of the right of way obtained. H. H. Polk, of Des Moines, 
President of the Interurban Ry. Co., is President; W. F. 
Swayzee, of Nevada, Vice- President ; Simon Cassady, of 
the Des Moines Savings Bank, Treasurer, and G. B. 
Hippee, Des Moines, Superintendent. 


DuLutH, ViretnrA & RAINY LAKE.—Surveys are re- 
ported completed for this line from Virginia, Minn., 
north about 50 miles toward the Rainy Lake country. 
The Cook & Turrish Lumber Co., of Duluth, is inter- 
ested. (May 24, p. 357.) 


EpgemMore & MANETTA.—Surveys are completed and 
work will be begun in about a week on this line in 
South Carolina from Lando to Edgemore on the Sea- 
beard Air Line. No contracts will be given. The max- 
imum grade is 2 per cent. ge Mage sag May 831, p. 


874.) B. D. Heath, of Lando, is President, and 
Cc. A. Spratt, Engineer. (Official.) 

FINDLAY-MARION Evectric.—The stockholders have 
completed the organization of this company and are 
making arrangements for surveys. W. E. Scofield, of 
Marion, Ohio. is President, and Asa W. Jones, of 


Youngstown, Vice-President. 
tion was made last week. 


Fonpa, JonNNStOwN & GLOVERSVILLE.—An_ officer 
writes that the company has under survey an exten- 
sion of the electrie division of eignt miles from Johns- 
town, N. ¥., to Akin, connecting there with the Am- 
sterdaui Street railroad, in which the company has a con- 
trolling interest. Another extension to the east of the 
Amsterdam Street railroad is under survey from Am- 
sterdam to Schenectady, 18 miles. There is under sur- 
vey a branch from the ‘Amsterdam Street north 31% miles 
to Hagaman’s, all of which will shortly be built. (June 
7. p. 389.) 

GRAFTON & Upton.—This line, extending from North 
Grafton, Mass., to Milford, 16.5 miles, is reported to 
have bought the Milford & Worcester Street and pro- 
poses to equip its own line with electricity. 


HARBOR SprINGs.—This company has filed a map 
showing the location of the route of its proposed line in 
the village of Harbor Springs. Emmet County, Mich., 
with a crossing of the Grand Ranids & Indiana. It is 
supposed to be a logging road. Ephraim Shay is Pres- 
ident and L. Shay, Secretary, both of Harbor Springs. 


Hot Sprines.—Surveys are to be begun soon, accord- 
ing to report, for a connecting line to run from a point 
near Malvern, Ark., northeast into Little Rock to con- 
nect with the Choctaw. Oklahoma & Gulf, which has re- 
<a acquired the line. (Railroad News, June 17, 
DP. ode 


Hovuenton County Street (ELectric).—This com- 
pany is building a line from Houghton and Hancock, 
Mich., via Franklin, Jr., Osceola. Laurium, Red Jacket 
and Sentinel to Wolverine, 18 miles. It has seven miles 
of track from Franklin, Jr.. to Red Jacket building by 
Clason & Davis, Opechee, Mich., of which six miles is 
completed to Laurium. Bids are in for the line from’ 
Calumet to Wolverine. J. H. Oakley, of Hancock. 
Mich., is Superintendent. (Official.) 

ILLINOIS TERMINAL.—Surveys are made and most of 
the right of way obtained for an extension from Ed- 
wardsville, Ill., to Belleville, 14 miles. 


INDIANAPOLIS & LEBANON TRACTION (ELECTRIC) .— 
The company has decided to obtain a private right of way 
for its line from Indianapolis, Ind.. northwest about 30 
miles to Lebanon. A number of propositions have been 
received for financing. Oliver Ensley, of Indianapolis, 
“ae (Construction , Supplement, March §8, 


INTERSTATE Ratitway, Licut & Power (ELEcrrIc). 

Surveys are completed for this proposed line from 
Paris, lll.. to Clinton, Ind., 56 miles. The maximum 
grades will be 2 per cent., and the sharpest curve 4 deg. 
There will be one bridge of 100 ft. span, (May 31, p. 
374.) A. J. Hunter, of Paris, Ill., is president and Geo. 
R. Grimes, Engineer. (Official.) 


INTERURBAN  (ELECTRIC).—This company was incor- 
porated in California May 13, with a capital stock of 
$1,000,000. to build from Los Angeles to Santa Ana, 
Orange County, with a branch from the San Gabriel 
River to City Long Beach. 3 jae ge a are: M, R. 
Trask, J. M. Gardner, R. C. Smith, F. E. Trask and 
a EEs Stater, all of Los y ont 4 


Iowa & St. Louts.—This company has been incorpor- 
ated to build a line in Adair County, Mo., between Nov- 
inger and Sibley Point, about five miles. Delaney 
and H. B. Kendrick, of Kansas City, Mo., are ‘directors. 


LEHIGH VALLEY TRACTION.—At a meeting of the 
stockholders and directors at Allentown, Pa., June 4, a 
number of extensions were agreed upon, including one 
from Macungie, Pa., through Alburtis to Temple, near 
Reading. 


Lima, LEwiston & BELLEFONTAINE (ELECTRIC).— 
This company has been organized to build a line con- 
necting the cities named. The road will connect at Lima 
with the proposed line to Columbus, and at Bellefontaine 
with a line to Fort Wayne. W. Fisher, of Belle- 
fontaine, is Be W..P. Heston, of Toledo, Sec- 
retary; H. McCormick, of Columbus, General’ Man- 
ager; Bilis ‘Masten. of Lima, Assistant General 
Manager. 


LouIsIANA Roaps_ (Etectric).—Honorable Thomas 
A. Badeaux, Wm. H. Smith and L. H. Lancaster, of 
Thibodaux, are interested in a proposed line through the 
following towns: Donaldsonville. Plattenville. Napoleon- 
ville, Labadieville, Thibodaux, Raceland and Lockport, 
with a branch from Thibodaux, through Schriever to 
Houma. Building is assured but no surveys are made. 


Notice of = incorpora- 
(June 7, p, 389.) 





=== 
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MARQUETTE, Sprinc VaLtEY & NORTHWESTERN.— 
Building is in progress on this line from Spring Valley, 
[ll., southwest six miles to Marquette, connecting the 
Chicago & Northwestern with the Marquette coal mines. 
J. S. Wylie, Davenport, Iowa. is President and Treas- 
urer; J. F, Clark, of Davenport, Secretary, and C. S. 
Henning, of Marquette, Ill., Chief Engineer. ( Official.) 


Mason & OcEANA.—This company has filed a map 
for the proposed extension of this line from its present 
terminus at Hisperia, Mich., through Fremont to Ne- 
waygo, Clossirg the tracks of the Pere Marquette at 
i‘remont, and at Newaygo. 


MaucH CHUNK, LEHIGHTON & SLATINGTON (ELEC- 
TRIC).—Building is reported begun on this line from 
Mauch Chunk, Pa., through Lehighton and Perryville to 
Slatington, 20 miles. I. A. Sweigard, of Philadelphia, is 
President. (May 24, p. 358.) 


Mepia, GLEN Rippite & ROCKDALE TROLLEY (ELEC- 
TrRic).—The Borough Council of Media, Pa., has granted 
right of way through the borough for this line to connect 
the cities named. 


MontTANA & GREAT NORTHERN.—This company was 
incorporated in Montana, June 6, with a capital stock 
of $10,000,000. by James J. Hill and others interested 
in the Great Northern, to build that company’s line from 
Jennings, Mont., north to the Canadian boundary and 
thence to the Crows Nest country. (G. N., May 17, 
p, 342.) 

MINNEAPOLIS, St. Paut & SAuLt Ste. MARmE.—The 
company has filed notice with the South Dakota Secre- 
tary of State for a proposed extension from Ashley south- 
west 60 miles to the Missouri River. The same notice 
provides for an extension of 21 miles in North Dakota 
from Wishek to Ashley, for which contracts have been 
awarded to Halverson & Richards, of Minneapolis, Minn., 
and work is begun. (May 17, p. 342.) 

The company also gives notice of an extension from 
Braddock to Bismarck, N. Dak., 40 miles. 


Monawk River TRACTION (ELEecTRIC).—This com- 
pany was incorporated in New York, June 10, with a 
capital stock of $160,000. to build a line 16 miles long 
through Nelliston, Fort Plain, Canajoharie and Sharon 
Springs. 

Munctz, MippLterowN & GREENFIELD TRACTION 
(ELectric).—Funds are provided and the company is 
about ready to make surveys for its proposed line from 
Muncie, Ind., northeast 46 miles via. Cross Roads, Mid- 
dletown, Mechanicsburg, Shirley, Wilkinson, Warring- 
ton, Eden and Maxwell to Greenfield. Contracts for 
grading, ete.. will be let in August or September. (June 
7. p. 889.) Wm. H. Wood, of Muncie, is President and 
Chief Engineer, and W. L. McCampbell, of Middle- 
town, General Manager. (Official.) 


Musquoposorr.-—The Nova Scotia Legislature has in- 
corporated this company to build a line from Windsor 
Junction or Dartmouth, east 40 miles along the Mus- 
quodoboit Valley to Parker’s Corners, with power to 
extend the line to Halifax. W. Yorston, C. E., under the 
direction of Provincial Engineer Murphy, made the 
original survey, which did not prove satisfactory, and a 
new survey is under consideration. Subscriptions have 
heen received for $100,000 of stock. At the annual meet- 
ing just held J. W. Greer, of Montreal, was made Presi- 
dent: H. Fitzpatrick. New Glasgow, N. S., Vice-Presi- 
dent: W. C. Trotter, St. Johns, Que., Treasurer, and Dr. 
H. H. McKay, New Glasgow, Secretary. 


Newport & SHERMAN VALLEY.—Work is to be begun 
soon, according to report. on changing to standard gage 
the line from Newport, Pa., to New Germantown, 28.5 
miles. 

New York, New Haven & HaArt¥ForD.—Plans are re- 
ported agreed upon for abolishing grade crossings at 
Acorn, Grove and Dike streets in Providence, R. 
(Construction Supplement, March 8, 1901.) 


New York Roaps (ELectrric).—A company has been 
organized at Keuka to build a line from Dundee to Brad- 
ford, 16 miles. It is intended to begin surveys as soon 
as possible. George P. Lord, of Dundee, is President of 
the proposed company, and FE. M. Sawyer, Secretary. 


NORTHERN Paciric.-—Contracts are reported let for 
Hf 7\ ~ . 

hetterments and improvements between Ellensburg and 

Spokane, Wash., to Nelson Rich, of North Yakima, Wash. 


Ouro River & LAKE Erie.—Contracts have been let 
to A, W. MeDonald for nine miles, and to Mathew 
Spellsey, 18 miles, both of Pittsburgh, on the extension 
from Rergholz, Ohio, southeast to Dillonvale. just west 
of Wheeling. (Construction Supplement, March 8, 1901.) 


Onvrarto Roaps.—Premier Ross informs us that a 
survey of the line to the Temiscamingue District will not 
be made until the Colonization Agent, who is now in that 
region with 200 prospective settlers, has made his report. 
(May 31, p. 374.) 

Norwoop & St. LAwrence.—The New York State 
Railroad Commission has granted authority to build this 
line from Norwood, N. Y.. to Raymondville, 7% miles. 
It is being built by the. Remington-Martin Co., paper 
manufacturers of Watertown, N. Y. (April 19, p. 276.) 


Onto Roaps (Evectric).—E. M. Kerlin, of the Ker- 
lin Bros., 705 The Nasby, Toledo, O., writes that he is 
engaged in building the line from Port Clinton, Ottawa 
County, through Fremont to Tiffin, Seneca County, about 
About ten miles is graded and track laying 
Contracts are let for a 
yeorge Champe, 


36 miles. 
will be begun in a few days. 
considerable portion of the material. 
of Toledo, is the Chief Engineer. . 

PENNSYLVANIA.—Surveys are reported being made 
for a belt line at Camden, N. J., on the east side of 
Cooper’s Creek from Federal street to Kaighn’s avenue. 


PENNSYLVANIA ComMpaNny.—The Cleveland, Akron & 
Columbus has been authorized by the Ohio Secretary of 
State to build its proposed branch from Apple Creek 
to Paint Township coal fields in Wayne County. (May 
3, p. 308.) 

RumForp Fatus & RANGELEY LAKES.—A petition has 
been filed with the Maine Board of Railroad Commis 
sioners for an extension from Bemis to the south side of 
the outlet of Rangeley Lake, about nine miles. 


SEATTLE-TACOMA INTERURBAN (ELECTRIC).—The com- 
pany is arranging for a settlement with the Puyallup 
Indians for right of way across their reservation. The 
line is building between the cities named. Jacob Furth 
is President, and H. Day Hanford, Chief Engineer, both 
of Seattle. (May 31, p. 374.) 


Sr, Jouns River TERMINAL.—Officers of the Atlantic, 
Valdosta & Western have organized this company, with 
a capital stock of $100,000, to build a belt line at Jack- 


sonville, Fla. George S. Baxter:is President, and Walton 
Ferguson, Jr., Secretary and Treasurer. 


St. Louis, Kansas City & Cotorapo.—The Gascon- 
ade Construction Co., of St. Louis, has been awarded the 
contract for the extension from the Gasconade River, 
Mo., west 50 miles to the line of Miller County. (April 
26, p. 292.) 

SHEp1IAc Coast.—Surveys have been completed as far 
as Shemogue, about 20 miles from Shediac, N. B., and it 
is the intention of the company to continue the survey 
on to Cape Tormentine, 20 miles more. A. L. Trueman, 
of St. John, N. B., is Treasurer. (Construction Supple- 
ment, March 8, 1901.) 


SouTHERN.—W. J. Oliver & Co. have taken the con- 
tract, according to report, for new grades and other im- 
provements on the Asheville Division. 


_ SouTHerRN Pacrtric.—An examination is reported be- 
ing made for an extension from Klamathon, Cal., north- 
east about 50 miles up the river to Klamath Falls, Ore. 


TAYLOR PARK.—This company has been incorporated 
in Colorado, with a capital stock of $1,000,000, to build 
a railroad from Aspen to Buena Vista. The incorpor- 
ators are: A. A, Stewart. E. O. Chase and H. A. Olson, 
of Chicago, Il. 


ToLEDO & Oxn1o CENTRAL.—An officer writes with ref- 
erence to the reported grading of an extension from St. 
Marys, Ohio. west, that such a branch has not been 
considered. (May 31, p. 3/4.) 


Wasnincton & PLyMouUTH.—This company is _ build- 
ing a line 34 miles long from Washington, N. C., through 
Jackson, Hollis. Pinetown and Bunyon to Plymouth. 
Twenty miles is graded from Plymouth to Pinetown 
under the contract of Surry Parker, of Pinetown. E. A. 
Armstrong, of Camden, N. J.. is President, and S. Parker, 
Pinetown, Chief Engineer. 


Winston & WapdESBorO.—At a recent meeting of the 
directors, held at Charleston, S. C., R. . Rhett was 
elected President and Treasurer. It is stated that $150.,- 
000 capital has been subscribed. The road is projected 
from Winston-Salem south about 90 miles to Wadesboro. 
on the. Atlantic Coast Line. (May 24, p. 358.) 

Weand & McDermott, of Reading. Pa., are reported to 
have the contract for connecting the Northern Central 
with’ the Cumberland Valley at Harrisburg, Pa. 


RAILROAD NEWS. 


ATCHISON, TopEKA & SANTA Fre.—The company has 
taken over the title to the nroperty of the San Fran- 
cisco & Joaquin Valley, already operated as a part of 
the line. On June 5 Charles Steele, of the firm of 
J.P. Morgan & Co.. was elected a director to succeed 
the late Aldace F. Walker. and was also made a mem- 
ber of the executive committee. 


Biue RipGE—This line, from Anderson, S. C., to Wal- 
halla, 34.02 miles, is ordered sold at Anderson, S. C.. 
on July 15, to satisfy judgments against the road by 
the Southern Railway, amounting, with interest. to 
over $2,000,000. The upset price is $100,000. The 
road has heén in the hands of a receiver since Dec. 
15, 1894. It was controlled by the Richmond & West 
Point Terminal, but was not included in the reorgani- 
zation for the formation of the Southern Railway. 


CHATHAM & LEBANON VALLEY.—Dr. W. Seward Webb. 
chairman of the Board of Directors of the Rutland, is 
understood to have bought this property in the interest 
of the Rutland Company. The line extends from 
Bennington, Vt., the southern terminus of the Rutland, 
south 57 miles to Chatham, N. Y., at the junction of 
the Harlem River and the Boston & Albany divisions 
of the New York Central. The C. & L. Vv. is sue- 
cessor of the old Lebanon Springs. whose property was 
oe in 1899. (C. & L. V., Nov. 10, 1899, p. 
788.) 


CHATTANOOGA, RoME & SovuTHERN.—The Central of 
Georgia took possession of this property on June 1. 
(March 22, p. 210.) 


CuIcaGo, BuRLINGTON & QurNcy.—Holders of more 
than 96 per cent. of the capital stock have accepted 
the proposition to sell tneir holdings to the Great 
Northern and the Northern Pacific. and the time for 
depositing stock has been extended to July 15 next. 
Stock so deposited will be paid wholly in bonds. Hold- 
ers of 5 per cent. convertible bonds, due Sept. 1. 
1903, may convert them into stock at once, the stock 
to be deposited under the plan. (May 31, p. 374.) 


Cuicaco, Rock Istanp & PacrFric.—The stockholders, 
on June 5, adopted an amendment to the articles of 
consolidation authorizing the increase of capital stock 
from $50,000,000 to $60,000.000. Stockholders of rec- 
ord June 28 have the right to subscribe at par for the 
new stock in proportion of one share for each five now 
held, payment to be made on or before July 31. It is 
understood that the proceeds will be used for building 
the extension now under way from Liberal, Kan., to 
connect with the New Mexican Coal & Railway Com- 
pany’s line to 1] Paso. 


CINCINNATI, JACKSON & MACKINAW.—A new committee, : 


composed ef William R. H. Martin, Henry F. Dawes 
and Albert R. Gallatin, makes the following announce- 
ment to bolders of reorganization certificates: 

The Supreme Court having decided that security must be 
given to the stockholders of the Cincinnati. Jackson & 
Mackinaw Railway Company who have participated in the 
proceedings, the above named have consented to act as a 
committee for securing the distribution of the new stock 
provided in the plan of reorganization. There are no 
bonds outstanding on the main lines, and the last reported 
net earnings from operation are sufficient to pav 4 per 
eent. on the authorized issue of preferred stock. The 
amount of new common stock for distripution is limited 
to about $2.550.000, Certificates should he deposited with 
Schmidt & Gallatin, 45 Broadway, New York, in exchange 
for this committee’s receipts, on or before June 18, 1901, 
as it is important, in the interest of the certificate hold- 
ers, that very prompt action be taken for the protection of 
their interests. (May 31, p. 374.) 


CUMBERLAND “VALLEY & WAYNESBORO.—This company 
has heen incorporated in Pennsylvania, as successor to 
the Mont Alto, sold at foreclosure on April 27. (May 
10, n. 324.) 

Des Motnes & Fort DopeE.—New control, it is under- 
stood, has been obtained of the majority stock of this 
line and an attempt is to be made to break the lease of 
the property to the Chicago, Rock Island & Pacific. 
The line runs from Des Moines. Iowa, to Fort Dodge. 
88.51 miles, and from Tara to Ruthven, 55 miles. It 
was leased to the Rock Island for 18 years from Jan. 


’ OSt. 


Detroit & Lima NORTHERN.—Justice Kenefick, of Buf- 


falo, on application of Wilbur C. Brown, :has granted 
an injunction to restrain the reorganization committee 
from disposing of the property or issuing any bonds, 
pending an investigation of the charges of conspiracy 
against the bondholders. The property was recent]; 
sold at foreclosure and is to be consolidated with the 
Ohio Southern under the title of Detroit Southern, 
(May 31, p. 374.) 


Detroir & Monroe Etectric.—The Everett-Moore syn- 
dicated, which controls the Detroit & Toledo Shore 
Line, has also bought the Detroit & Monroe Electric. 
= ds egies are partially completed between Detroii 
and Toledo, 


Detroir & NORTHWESTERN (ELECTRIC).—This line, 
whose sale was recently noted to the Detroit United, 
has been taken over by that property and is operated 
as the Farmington Division. (May 10, p. 324.) 


EeL River.—This property was sold at foreclosure at 
Logansport, Ind., June 10, to E. Smith, representing 
the stockholders’ committee, for $1,000,000. (May 31, 


p. 374.) 


Hamitton & LINDENWALD ELectric TRANSIT.—This 
line, about nine miles long, is reported sold to M. J. 
Mandelbaum, of Cleveland, Ohio, for the Souther: 
Ohio Traction, which is to operate the property, it is 
said, in connection with its interurban line. 


HartTForD & SPRINGFIELD STREET (ELECTRIC).—The 
Enfield & Long Meadow Hlectric has changed its cor- 
porate name to the above title. An application will be 
inade to the Superior Court at Hartford, Conn., on 
June 21, to confirm the same. New bonds will be is- 
sued for the proposed extension connecting the Spring- 
field Street with the Hartford Street lines. (Enfiel: 
& Long Meadow Electric. May 24, p. 357 


LAKE STREET ELEVATED (CHICAGO).—According to the 
Chicago Economist, the directors have resolved to limit 
the issue of first mortgage bonds under the present 
mortgage to $6,000,000. An instrument amendatory 
of the mortgage to this effect is to be placed at once 
on record. The original mortgage provided for an 
immediate issue of $6,500, and a further issue of 
$850,000 per mile on additional road. Outstanding 
bonds and debentures are guaranteed by the North- 
western and Union Hlevateu. (March 8, p. 178.) 


LAKE Superior & IsHPEMING.—Forty-five first mori- 
gage bonds of 1896 have been called for redemption 
at 105 and accrued interest, at the Farmers’ Loan & 
Trust Co. on July 1 next. (Dee. 21, 190U. p. 852.) 


Mississipp1 & LirrLe Rock.—Judge Trieber, in the 
Iederal Court at St. Louis has granted a decreee of 
foreclosure in the case of the St. Louis Trust Co., 
trustees, against this company, and the property is 
ordered sold July 1. The road was built in 1891 from 
Aurich to Ross, Ark., 27 miles, and & receiver was 
appointed in 1897, and operations were suspended. 


Missouri Pacrtric.—Holders of $12,000,000 of the new 
o per cent. convertible bonds ($15,000,000 issued) have 
sent notice to the officers of the company that they 
intend to present their bonds to be exchanged for 
M. P. common stock. (July 20, 1900, p. 502.) 


New ORLEANS & WESTERN.—Holders of first and second 
terminal mortgage bonds who have deposited them 
with the Colonial Trust Company under the plan of 
reorganization of Aug. 1, 1899, are notified that the 
committee will be prepared on and after June 12 to 
make final disposition of the proceeds of the foreclos- 
ure sale made March 9 last. The rate is $24.55 for 
cach first terminal mortgage bonds, and $12.64 for the 
second bonds. (April 19, p. 276.) 


PACHUCA, ZACUALTIPAN & TAMPICO.—A group of Amer- 
ican capitalists (according to a City of Mexico 
despatch) have bought this property, which runs from 
Pachuca north to Trinidad and Apulco, Mexico, and 
will extend it on north to Tampico. 


PENNSYLVANIA CoMPANY.—The South Chicago & South- 
ern and the State Line & Indiana City have been con- 
solidated, with a capital of $1,000,000. These roads 
are owned and operated by the Pennsylvania. 


PENNSYLVANIA Roaps.—The Governor of Pennsylvania 
has signed the Emery and Focht bills, which estab- 
lish a general law in Pennsylvania for the ineorpora- 
tion of elevated and underground railroads, with sur- 
face rights. The Focht bill, in addition to providing 
for elevated and underground roads with surface 
rights, permits the operating of connecting lines on 
turnpikes and confers the right of eminent domain. 
The capital stock is to be not less than $50,000 per mile 
built and before articles of association are filed; at 
least $25,000 of the stock per mile must be subscribed, 
and 10 per cent. in cash paid to the directors, but the 
corporations are permitted to borrow money not to 
exceed the capital stock authorized. Under the Emery 
bill no street or boulevard is exempt, provided the 
City Councils see fit to grant the necessary franchises. 
There is a forfeiture of charter if the work is not be- 
gun within two years and completed within five years. 
The corporation may sell its own franchises and roads 
and acquire others by purchase. This right is not lim- 
ited to corporations formed under these special acts. 
Under these laws a large number of charters have 
been taken out, among which are 13 by one set of men 
for lines in the city of Philadelphia. Among those in- 
terested in the Philadelphia lines are Robert E. Fver- 
derer, James MeNichol, Clarence Wolf and Michael 
Murphy, all of Philadelphia. Applications have also 
been made to the Philadelphia City Council for rights 
of way. 


PHILADELPHIA & LEHIGH VALLEY TRACTION (ELEC- 
TRIC).—This company has made a mortgage to the 
Guaranty Trust Co., New York, as trustee, to secure 
$2,500,000 4 per cent. bonds. The mortgage is said to 
cover 55 miles of line to be built from Chestnut Hill, 
near Philadelphia, via Ouakertown, to Mountainville. 
near Allentown; also a branch line. It is stated that 
the new bonds will be guaranteed by the Lehigh Val- 
ley Traction. Robert L. Johnson is president of both 
the Lehigh Valley Traction and the Philadelphia and 
Lehigh Valley Traction, and proposes ultimately [0 
connect Philadelphia with New York. (Railroad Con- 
struction, March 20. p, 230.) 


SoutH Bounp.—Judge Gage, of South Carolina, has *)- 
pointed a receiver for this property in a damage sit 
for $7,500. It is said that the proceeding cannot affect 
the plan of the consolidation of the property with the 
Seaboard Air Line. (May 24. p. 358.) 


SouTHERN.—Fifty-five Georgia Pacific equipment mort- 
gage bonds have been drawn for payment from ‘t' 
sinking fund, at the Central Trust Uo., New York, ©! 
Aug. 1, interest to cease from that date. (March 1, 
p. 152.) 
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